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PREFACE. 



The following Key has been prepared for the purpose of 
furnishing a fuller explanation of some of the more difficult 
portions of Chase's Common School Arithmetic than coufd be 
given in the body of the book without rendering it objection- 
able on account of size and prolixity, and also for the purpose 
of calling attention to some of the peculiar features and excel- 
lences of that work. So long as the present q^ethod of teach- 
ing mathematics prevails, and text books are prepared upon the 
principles which, at present, govern their construction, there will 
often be found a necessity for a more extended elucidation of 
principles, rules, and examples than is convenient or desirable to 
incorporate into a text book for the use of pupils. Especially 
will this be true if the work is an elementary one, where great 
prominence should be given to leading principles and their 
applications, unencumbered with diffuse explanations and un- 
necessary details, which rather serve to prevent the learner from 
obtaining a clear and ready perception of the thing to be 
acquired. In the study of arithmetic, it is also oftentimes de- 
sirable, on the part of both teacher and pupil, to have the 
answers to the examples in a separate work, whether they are 
or are not inserted in the text book. To meet these wants, 
to some extent at least, has been the object of the following 
pages. 

An experience of nearly four years in the use of the Com- 
mon School Arithmetic, where classes of all grades of proficiency 
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4 PREFACE. • 
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have made it their principal text hook, has impressed the author 
of this Key very favorably in regard to the superiority of that 
arithmetic as a manual for learners. This experience, and 
valuahle suggestions from others, have heen his guide in the 
preparation of the Key. Wherever explanations and illustrations 
have heen deemed necessary, they have heen given as fully as 
was thought proper, regard always heing had to the reasonable 
limits desirahle in a work of this kind. In several instances 
operations have been perfonned, or their results indicated, to save 
the teacher the drudgery of what would he to him mere mechan- 
ical lahor — a service which the authpr believes teachers will 
fully appreciate. 

Although the Key has been prepared partly at the suggestion 
of Mr. Chase, the author of the Arithmetic, and with his appro- 
bation, it is proper to state here that he should not be held 
responsible for any portion of it. And it is equally proper that 
acknowledgments should here be made, as they most cheerfully 
are, for his kindness and assistance in examining and correcting 
the sheets as they have come f^m the press. 

Should it be found that the Key approximates, even, to the 
Arithmetic, in point of simplicity, completeness, and adaptedness 
to its purpose, its merits will equal the expectation of the author. 

MiLZiBimY Academy, Mass., 
December 16, 1852. 



SUGGESTIONS TO TEACHERS AND OTHERS. 



The favor with which the Common School Arithmetic has been re- 
ceiTed, by those qualified to judge of its merits, fully entitles it, as its 
friends believe, to a candid examination by Teachers, School Committees, 
and others interested in education, and especially in the department of 
mathematics. The work has been examined by some of the best teachers 
of the day, and has received their highest commendation ; and especially 
has it stood well the test of the school room ; a trial without which no 
text book can present its claims for general introduction or use. In sev- 
eral instances where it has been taken up with seeming objections, and 
in some cases with positive prejudices, against it, a farther acquaintance 
with its character, and a trial of it in the school room, have entirely 
removed those objections and prejudices, and won for it almost unquali- 
fied praise. The testimony of well-informed professional teachers, who 
have given it a fair examination and trial, has always been in its favor. 

Some of the essential features of the work, in which it differs, more 
or less, from most arithmetics, may here be briefly alluded to. 

At the commencement of the work, Decimals are introduced with 
Whole Numbers, and their operations are taught in connection. This 
seems much more philosophical than to reserve the consideration of 
Decimals, to be taken up with Fractions after the pupil has learned all 
the fundamental rules of operation in Whole Numbers. The numera- 
tion and notation of Whole Numbers and of Decimals are so similar^ 
that there can be no good reason for separating them ; and they have, 
also, such an intimate relation to each other, that it seems incomplete 
to teach one without the other. No more time is necessary to teach 
them both in connection than to teach one without the other. 

The examples in Numeration and Notation, and in the other funda- 
mental rules, are specially designed to give the pupil a clear understand- 
ing of .the first principles of the science and of their application, and to 
prepare hun« by an easy progress, for the more difficult portions. 

A* ^ 



6 SUaGESTIONS TO TEACHERa AND OTHEBS. 

Some cases have come to the knowledge of the anthor where pupils, 
who had gone over a considerable portion of another text book, were foand 
so radically deficient in the first principles of numbers, that their teacn- 
ers compelled them, very much against their will, to spend several weeks 
on the introductory chapters of Chase's Arithmetic. The result was an 
understanding of numbers, and a degree of facility in operating them, 
as gratifying to the pupils themselves as to others, and which the former 
exhibited with no small degree of pride and satisfaction. 

In Fractions, the practice of giving a great number of rules for the 
various applications of the few principles involved in that section (which 
applications diffier but little from each other) is here discarded, and the 
operations are confined to the elementary principles of Fractions, while 
nothing essential to a good understanding of the subject has been omit- 
ted. In § 75, a decided improvement has been made in the rule for the 
Reduction of Fractions to a Common Denominator. The rules for Interest 
and Banking, for the Reduction of Sterling Money, for the Extraction 
of the Roots, and for Mensuration, are recommended for special exami- 
nation. They are easy of explanation, are based upon the most obvious 
principles of those rules, and are eminently calculated for practical use 
in business computations. 

Considerable prominence is given to the subject of Analysis, for the 
evident reason that its applications may be extended to almost all oper- 
ations in business, and also because its use affords one of the most 
thorough exercises for the discipline of the pupil's mind. It is the 
application of this rule that constitutes the distinguishing feature of 
that deservedly popular work, Colbum's Intellectual Arithmetic. 

The method of operating and explaining Alligation Alternate may 
also be cited as deserving notice. The old method of performing the 
examples by " connecting the ingredients," &c., — a very questionable 
and unsatisfactory method, — is here superseded by an easy modification 
of the rule for Average. 

Throughout the work, the rules and explanations are expressed in 
unusually clear and intelligible language, and are concise and free from 
that tedious prolixity which often compels the pupil t6 throw aside his 
book in actual despair. No arithmetic, in common use, has the principle 
of cancelling so generally applied as this work. It is claimed that this 
feature is one of no small merit. 

The number of examples in the book is unusually large ; and this is 
specially designed to meet a desideratum in text books that have pre- 
ceded it. It is a great injury to a pupil, in any branch of study, to be 
hurried from one subject to another, without dwelling upon any one thing 
sufficiently to acquire a clear understanding of it in its various relations. 
It effectually prevents all thoroughness in teaching, and induces habits 
of mind that are wholly unfitted for vigorous progress, and that will 
ultimately end in an entire inability to grasp and master any important 
questiott. The object af study is but half attained, and superficial 
scholars are the result Particularly is thisvtrue in arithmetic, wtum 



PABTICULAB BEMABKS. 7 

tbere is need of more practice. At the commencement of a new role, 
most pupils are obliged to perform several examples before they fully 
comprehend the principle to be inculcated. But after this, the operation 
of a considerable number of additional sums will secure what has been 
already acquired, and give increased facility and readiness in performing 
operations, proving true the old maxim, that *' practice makes perfect" 
A rule thus acquired is seldom forgotten. 

Those who object to a large number of examples must do it upon some 
other ground than the want of time to perform them ; for it is a weU- 
known fact, which no experienced teacher will presume to gainsay, that 
when a pupil enters upon a new section in arithmetic, and is required to 
perform, say, for example, twenty sums, more time is necessary to leam 
the rule and to work the first five examples than will be required to 
perform the remaining fifteen. This view of the subject is worthy of 
consideration. 

Other portions and features of the work might, with equal propriety, 
be selected for special notice ; but the necessary limits of this introduction 
preclude the possibility of so doing. 



PARTICULAR REMARKS. 

In the Key, the operations of examples are, to a considerable ex- 
tent, indicated by means of signs, instead of being performed at length, 
for the purpose of bringing the work within reasonable limits. It is pre- 
sumed that no one, who will have occasion to use the Key, will be unable 
to understand the usual algebraic signs there used. 

In Federal Money, the answers are usually given to the nearest cent ; 
(see Arithmetic, page 133, note ;) and in Sterling Money, to the nearest 
farthing. And in many cases, also, where computations in money are 
not concerned, a fraction exceeding one half is reckoned as a unit, where 
such would be the rule in practical business. 

The sign -(- following a decimal, shows that the answer is not exact, 
and that the decimal may be continued further, if necessary. 

The answers to a very few examples have been omitted, where they 
are evident at a glance of the eye. 

In operating examples, the method of explanation adopted has usually 
been that which was considered best adapted to illustrate the rule given 
in the Arithmetic to which this Key is a companion. Teachers will, of 
course, vary this method, for the purpose of more particular illustration, 
and to give greater range to the pupil's knowledge of the subject. 
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KEY. 



I. NUMERATION. 

f 13- 101-118. (pp. 16-23.) 4 thous. 516; 60 thous. 

6 60 ; 200 thous. & 2 ; 15 thotts. 384 ; 17 thous. & 9 ; 284 
thous. 391 ; 100 thous. 901 ; 72 thous. & 53 ; 40 thous. Sc 
80 ; 900 thous. & 900 ; 33 thous. Sc 15 ; 284 thous. & 7 ; 
197 thous. & 40 ; 30 thous. 603 ; 804 thous. &: 7 ; 1 mOL 
15 ihous. & 2 ; 19 mill. & 70 ; 40 thous. & 40. 

119-130. 40 miU. 117 thous. & 20 ; 8 miU. 40 thous. & 
8 ; 100 mill. & 900 ; 1 thous. & 9 ; 3 mill. 807 thous. ; 500 
mUL; 400 miU. & 16; 7 bill. 3 miU. 605; ten; 28 mill.400 
thous. 127 ; 4 trill. 15 bill. 90 mill. 600 thous. ; 7 quad. 200 
bm. 50 thous. & 7 ; 19 ; 5 trill. 649 biU. 380 miU. 75 thous. 
109 ; 50 quin. 34 quad. 700 bill. 

f ir. 181-190. (p. 18.) 120 mill. 7 thous. & 95; 
1^ milL 709 Sc 5 tenths ; 1 mill. 200 thous. & 70, & 95 
hundredths ; 120 thous. &; 7, & 95 thousandths ; 12 thous., & 

7 thous. & 95 ten-thousandths ; 1 thous. 200, & 7 thous. & 
95 hundred-thousandths ; 120, &; 7 thous. & 95 millioaths ; 
12, & 7 thous. & 95 ten-miUionths ; 1, & 20 mill 7 thous. & 
95 hundredrmillionths ; 120 milL 7 thous. 95 billionths. 

f 19. 211-222. (p.l9.) 1003; 2017; 5020; 11400; 
40180; 200001 ; 5000000; 900000000; 2000002 ; 90060004; 
200000060; 807009000. 

228-233. 8000000000; 2000007015; 10000000020 
1070000000 ; 200000041000 ; 1000001010 ; 7000000000000 
60003000000000; 2000000200000; 508000028000050 
1010000015000. 



10 NTJMBEATION — ADDITION. 

234-240. 1000000000000100; 2000040000; 6000000- 
000000000006; 7000059; 3004; 200000010; 10000030- 
209000000005000. 

f ai. 266-268. (p. 20.) .004; 1.016; 9.0007; .0095; 
114.02 ; 200090 ; 20009 ; 2000.9 ; 200.09 ; 20.009 ; 2.0009 ; 
.20009; .020009. 

269^274. 704.001005 ; .0013000063 ; .06 & .003 ; .02 
& .007 ; .04 & .005 ; .6 & .03 ; .2 & .07 ; .4 & .05 ; 6 & .3; 
2 & .7 ; 4 & .5 ; 1 & .9 ; 6 t. & 3 u. ; 1 t. & 7 u. ; 9 t. & 
4 u. ; 3 t. & 7 u. 

275-280. 6 bund. j& 3 tens., 1 h. & 4 t, 8 h. & 7 t, 2 
h. & 2 t. ; 6 thous. & 3 bund., 4th. & 9 h., 27 th. & 5 h. ; 
50, 500, 5000, 50000 ; 150, 1500, 15000, 150000, 1500000 ; 
280, 2800, 28000, 280000, 2800000, 28000000 ; 0.2407, 2.- 
407, 24.07, 240.7, 2407, 24070, 240700. 

f 33. 341-346. (p. 23.) $14000003.0047 ; $1.65 ; 
$16500 ; $28001.005 ; $105026.00206. 

346^60. $1650000; .0165; $5005005.000005; $35019.- 
01001 ; $23000060001.0000408. 



11. ADDITION. 

f as. 92-100. (p. 26.) 100; 93; 94; 85; 91; 98; 

95; 88; 82. 

f ar, 101-106. (p. 27.) 99; 118; 666; 799; 1099. 

106-110. (p. 28.) 148 ; 148 ; 541 ; 761 ; 1652. 

111-116. 8155 ; 10719 ; 6797 ; 98509 ; 61501. 

116-120. 176180 ; 63676 ; 24360 ; 19875 ; 243962. 

121-126. 2980; 3751; 15914; 2152; 2516. 

221-225. (p. 29.) 769.83 ; 7.1734 ; 1134.579 ; 32.15 ; 
103.57. 

226-230. 523.877 ; 7.3699 ; .01231 ; 3402.55 ; 201.- 
4753. 

231-24a 52.8296; 2.048; 1000; 7723.05; 1429.495; 
$451.05 ; $977 ; $1100 ; $108.412 ; $529,862. 



SUBTRACTION. H 

T 98. 241-280. A. D. 1799 ; 2091 ; $852 r 440091 ; 
1190160; 446 m.; 2300 cts.; $15500; 366 dy.; 156. 

251-260. 384 a. ; $5856 ; $29,375 ; $27.75 ; $10022.- 
875; 189,375 yd.; 901 bbl. for $4206.625 ; $26159; $29.- 
875 ; 10 pieces, 252.25 yds., $1185.125.* 



III. SUBTRACTION. 

f 30. 81-90. (p. 34.) 171; 565; 783; 1121; 70 
1000 ; 3040 ; 8632 ; 1350 ; 80404. 

91-100. 3 ; 206 ; 332 ; 460 ; 35 ; 93200 ; 7000 ; 6060 
4101 ; 7674. 

f 33. 103-110. (p. 36.) 25 ; 26 ; 45 ; 85 ; 7 ; 38 
87; 36. 

111-120. 273; 228; 111; 60; 147; 192; 291; 289 
16; 163. 

121-130. 84 ; 538 ; 606 ; 195 ; 868 ; 389 ; 681 ; 6 
367 ; 385. 

131-140. 7774 ; 7149 ; 6998 ; 7421 ; 95 ; 1682 ; 7499 
6016; 6294; 2147. 

141-160. 612 ; 1903 ; 3897 ; 692 ; 8008 ; 1601 ; 438 
794; 296; 8086. 

161-160. 389; 899; 118; 1866; 19; 8642; 9713 
10999 ; 9999 ; 7097. 

161-170. 113889; 114929; 103080; 31247; 9033 
99999; 99034; 79936; 17728; 68612. 

171-180. 839 ; 95 ; 3087 ; 1925 ; 23993 ; 3739 ; 2284 
3986; 8094; 1898. 

181-190. 56.492; 297.09; .00988; 8608.9; 1.6248 
.48077 ; 50.09 ; 48.902 ; 97.62 ; .6961. 

191-200. 8.036; .06012; .0375; $12,625; 142.75 
$0.81 ; $9.034 ; $5.11 ; 4.929 ; $27,182. 

201-206. $9.37; $29.50; 194.06; 12.3456; $26,625 

206-216. $980,375; $69; $620.90; $58,125; $969. 
67 ; $528.95 ; $932.991 ; $997.94375 ; $999,999; $166,975 



14 MULTIPLICATION. 

M1--400. 50746.5 ; 64688 ; 870440 ; 4488.75 ; 79.4745 
649.4985 ; 52825.5 ; 7069545 ; 1936.305 ; 33660.9. 

f 4». 401-410. (p. 49.) 5457 ; 4173 ; 6099 ; 7383 
9309 ; 9951 ; 11877 ; 15087 ; 18939 ; 19581. 

411-420. 79871; 111518; 58773; 123574; 91927 
135630; 131109; 143165; 58773; 167277. 

421-430. 487426 ; 979678 ; 2446782 ; 4362704 ; 2934- 
208 ; 593598 ; 3112770 ; 4242054 ; 1930400 ; 3387852. 

431-440. 2258520; 3961980; 6775560; 5445330; 
9168060; 4134240; 7703850; 8507730; 3416490; 9560- 
430. 

441-460. 54752079 ; 31513712 ; 22534401 ; 65566195 ; 
8305301 ; 20647173 ; 28458200 ;, 74800132 ; 57485564 ; 
32914155. 

461-460. 30664280000 ; 832209240000 ; 368048600000 ; 
3095006800000; 343718000000; 293627860000; 196583- 
524000; 309303718000; 10574156000; 3858138000000. 

461-470. 47237785920; 36609168960; 24090091200; 
44317195200 ; 5830790400 ; 34861939200 ; 16247512800 ; 
7288842240 ; 41380545600 ; 394859520000. 

f 44. 621-630. (p. 51.) .162 ; .0892 ; .6084 ; 
,008649 ; 75.739 ; 169.88 ; 1581 ; .1505 ; 5.544 ; 49. 

631-640. 1.5246 ; .03585 ; .06183 ; .032364 ; .0018438 ; 
.00217856 ; .000084568 ; .1029 ; .001296 ; .93304. 

641-660. $1,677 ; $0.41925 ; $2.09625 ; $1.25775 ; 
$5,031 ; $6,708 ; $1.048125 ; $0.005240625 ; $26.3289 ; 
$49.27585. 

661-660. 4761 ; 37.41 ; $5,625 ; $2,856 ; $7.453125 ; 
$3.90625 ; 41400 ; .00079898 ; $2967.30 ; $0.003515625. 

661-670. $0.4662 ; $22.31 ; $91,806 ; $8,722 ; $35.- 
9375 ; $456,484 ; $134,995 ; $0.335353 ; 48790.44 ; 135.- 
1224. 

. f 43. 671-686. 4459; 156585; 238600; 256,— 
125440; 525600; 42560; 336; 1813 dy. ; 3441; 19,— 
923 ; 888 ; 254198 ; 64428 times ; 835699 ct. ; 1219420- 
866400 ; $410,625. 



MISCELLAHBOUS 'EXAMPLES. 15 

987. 588. 

6 X $4.75 =$23.75 19 X $3.75 = $71.25 

7 X $1,125= 7.875 14 X $5^0= 77.00 
9 X $0,875 = 7.875 29 X $1.56 = 45.24 

$39.50 Ans. 145 X .67 = 97.15 

$290.64 Ans. 

589. 690. 

6 X $2,625 = $13,125 39 X $16.75 = $653.25 

16 X $1,375= 22.000 163 X .08 = 13.04 

68 X $1.25 = 85.000 95 X .34 = 32.30 

60 X .375 = 22.500 348 X .115 = 40.02 

$142,625 Ans. $738.61 Ans. 

591-699. 2610 ; $2979.20 ; 17.04, — 1.1718 ; $163.- 
5875 ; $37.734375 ; $43.134 ; $42.2875 ; 180, — 3, — 7.- 
008,-21; $396.68. 

600. 4 X 31.5 X .125 = $15.75 

6X30 X.115= 20.70 
5X31 X.ll = 17.05 
7X29 X. 13 = 26.39 

$79.89 Ans. 



MISCELLANEOUS EXAMPLES 

m ADDITION, SUBTRACTION, AND MULU- 

PLICATION. 

T 46. 601-610. (p. 54.) 262 ; 26280 ; 700, — 993 ; 
3669; 237; 123 oz., — 1977 dr.; 2637 min.,— 158220 
sec; 1209; 10092225; 1782862942. 

611-680. 384; 11919 lb.; $23.^2; $18.90; $899; 
87 m. ; 5206916 ; 3217 gaU. ; 70297 ; 63998. 

6S1-629. 792; 447066; 293880; 20377; 583; $231.- 
25 ; $894.375 ; $82.25 ; $2719. - 



16 DIVISION, 

680. 56 + 91 + 100 = 247 kegs. 421 — 247 = 174 kegs. 

56 X $12.50 = $700. 

91 X 11.75 = $1069.25. 
100 X 12.25 = $1225. 
174 X 11.50 = $2001. 

$4995.25 Ans. 

631-639. 1st. share $125, 2d. $375, 3d. $500^ 4tli. 
$1000, whole estate, $2000; $73.9375; $136.25; I lose 
$9.10 ; $414.4375 ; $340.20 ; $1021.875 ; 3459600 ; 356- 
400829. 

640-645. 1330.90713856; 381078.125; 537824; 47- 
045881 ; .00001801088541 ; 94.206436. 
. 646-649. 3486784401 ; 1000000000000000 ; .0601692- 
057 ; 1.41158161. 

650. 3d power of 10 = 1000. 4th power of 17 = 83521, 
1000 + 83521 = 84521. 5th power of 10 = 100000. 3d 
power of 46 = 97336. 100000 — 97336 = 2664. 84521 
X 2664= 2251 63944. 

661. 832884 lb. 

V. DIVISION. 

f 48. 141-160. (p. 60.) 2184 ; 4020 ; 3344 ; 5402 
731 ; 823 ; 902 ; 722 ; 713 ; 9004. 

161-160. 1221 ; 8210 ; 2033 ; 411 ; 703 ; 531 ; 933 
623 ; 802 ; 60132. 

161-170. 1001 ; 2002 ; 702 ; 612 ; 821 ; 411 ; 522 
910; 601; 812. 

171-180. 1011; 211; 410; 601; 810; 700; 511 
800 ; 901. 

181-190. 211; 301; 604; 507; 810; 906; 1007 
205 ; 808 ; 906. 

191-200. 301; 211; 402; 105; 609; 810; 704 
908 ; 511 ; 802. 

aOl-aia 211; 4Q1; 103; 508; 907; 804; 109 
710; 408; 1006. 



DIVISION. 17 

211-220. 302; 107; 410; 611; 205; 709; 108 
1107 ; 506 ; 804. 

f SO. 221-230. (p- 61.) 854 ; 4057 ; 3609 ; 678 
4875; 1687; 2968; 1395; 2269; 4989. 

231-240. 753; 475; 2379; 1378; 1674; 2775; 2339 
744; 2936; 985. 

241-250, 259 ; 1277 ; 1756 ; 2333 ; 685 ; 2499 ; 2192 
1358 ; 864 ; 1973. 

251-260. 358; 1643; 1889; 756; 3864; 937; 6541 
17791 ; 1974 ; 1359. 

261-270. 1454+5 ; 239 + 1 ; 983 + 3 ; 7013 + 2 
12253+1; 7458+2; 11795; 14958 + 2; 1666 + 3 
7187 + 3. 

271-280. 747 + 6; 1227 + 1; 1394 + 5; 617 + 6 
1712 + 6; 3683+5; 2642; 969+6; 863 + 3; 7581+5 

281-290. 3138 + 5 ; 7875 ; 1125 + 7 ; 465 + 5 ; 653 
+3; 582+3; 886 + 2; 9149 + 3; 4166+5; 8838 + 5 

291-300. 274 + 2; 1261 + 1; 972+1; 2177 + 6 
9333 + 3; 9739 + 3; 3566 + 7; 5417 + 4; 676 + 3 
779 + 4. 

T 5sB. 301-320. (p. 64.) 43520 ; 29013^ ; 21760 
17408; 145061; 12434^; 10880; 9671^; 8704; 7912^^ 
7253^; 6695,^; 6217^^; 5802|^; 5440; 5120; 4835|J 
4581^; 4352; 4144if. 

321-330. 88222^; 8438^^; 8086|i; 7763^^; 7464J^ 
7188jfr ; 6931iJ ; 6692^ ; 6469^^ ; 6260|^. 

331-340. 9941|f ; 9833f|; 9727ff ; 9624||; 9523^| 
9423ff ; 9326Jf ; 9231ff ; 9138f|; 9047. 

341-360. 9944; 9745/^; 9554^^; 9370i|; 9193fJ 
9023it; 8859ii; 8701; 8548ff ; 8400|f. 

351-360. 1013^; 1010^ J ; 1007^f ; 10048^ 
lOOlflf ; 999^A; 996^1^; 993§|^; 991^^; 988itf. 

361-366. 1563ii|; 664,% 5 405J*f ; 1016Jf4 
1000^. 

36ft^70. 1002211^; 1675|f{ ; 2696^1^; 1846{it 
8706^. 

B* 



18 DivisiaN. 

871-37& &0^15^f^; 22422§f JJ ; 10004ff Jf ; 11- 
019^1 Jt ; 2070of SM- 

376-880. I9092jjf^ ; 9978f JH ; 10021fif| ; 
5972SJf^; 6865fHf 

381-386. 59587TATr; 16168JHf J 8403|^3f j 
7628ffjf; 9409fH|. 

386^9a 9998ff Jf ; 7968ff ^ ; 8421^^ ; 15- 
476ffjf; 7091fif|. 

391-396. 7496HH ; 15299,^^ ; 10019//g«s 
3428J^ff ; 3226JJ^f. 

396-400. 4023AV*V; 7747|fffH ; 9362JHtm 

63979fJHm; 175122HSmi*- 

T 54. 401-410. (p. 66.) 18 ; 45 ; 225 ; 300 ; 150 

600; 125; 25; 600; 240. 

411^20. 315 ; 1260 ; 1575 ; 2100 ; 9000 ; 70000 
6625 ; 4375 ; 50000 ; 840. 

421-430. 35 ; 14 ; 55 ; 220 ; 50 ; 275 ; 87.5 ; 437.5 
60.15625 ; 343.75. 

431-440. 48.5; 242.5; 1.2125; 60.625; 3.03125 
7.76; 1.552; 51^; 570^^; 6.339+. 

441^60. .007; .0003; .000042; .00168;. 000065625 
.13125; .0002625; .0056; .000024; .0000125. 

461^60. $60 ; $3 ; $0,008 ; $0,075 ; $0.50 ; .5 ; 3.75 
$0.0125; $0.000279 + ; -0625. 

461-470. $0.11 ; 1.1 ; .55 ; .05 ; $0.015625 ; $0.78125 
$195.3125; 550; $0.000859375; .000694+. 

f SS. 621-630. (p. 67.) 27 m. ; 475 cts. ; 190 
125 ; 29 dy. ; 407 ; 875 ; 193 ; 37 bu. ; 361. 

631-640. 978; 598 + 15; 1097; 1930; 19762 p. 3 f. 
46507 s. 9 p.; 22178 pd. 7 s. ; 1183145 p., — 98595 s.,— 
4929 pd.; 14748 min., — 245 h., — 10 dy.; 47000 ft.,— 
15666 yd. 

641-660. 87 dy. ; 297 ; 41i|f ; 3270 ; 549 ; 698 ; 80- 
891 ; 329 pd. 10 s. 4 p. ; $1.75 ; 79. 

661-662. $439.19M94 ; $1,125; $0.94; 27 dy.; $1.05 J 
$1.09 ; 37 ; 2663^^ ; $0,125 ; 61^ gaU. ; $1.61.* 

* Nearly. £!ee Izvtboduction, ^^PaidcxiiLBixEemarks.'' 



HISCELLAKBOUS EXAMPLEa 10 

f 56. 668-676. (p. 69.) 738/^ ; 396a; 17 ; 52- 
660; 604800; $37.50; 47; 18113;^; $1194.80; $187; 
4 and 76 ; 984 cents lost ; $208w 

676-686. $17; 774; 2 cte. ; 39; 218; 619; 57; 
1825 ; 94 ; 1369 ; $85. 

687. $240 — $45 = $195. $196-^5 = 89 yds. Ans. 

688. $195 -- $45 = $150. $150.-r 89 = $3f| Ans. 

689. 13 + 24z=37. 703 ^ 37= 19 Ans, 

690. 2 apples to each girl, and 1 to each of two boys, 
(" twice as many ") = 4 apples. 108 -7- 4 == 27 girls. 
27 X 2 = 54 boys. 

691-605. $23 ; 56 ; 50 weeks ; $19,375 ; $0,125 ; 4 pd. 
10 s. 5 p. ; 588 ; 79 ; 5850 ; 35 cts. ; 80 cts. ; $26.25 ; 
32 lb. ; 56 lb. ; 15 w. ; 5 w. 

606-616. 9 dy. ; 3 w. ; 160 w. ; $726.75 ; $45.75 ; 
$128.50; $968.50; $925.45; $70.20; $18; 7. 

617-623. 20 ; 49 dy. ; 60 bu. ; $48 ; 60225 lb. ; $18.- 
50; $0.25. 

624. 

56 X $12.50 = $ 700.00. $4995.25 — $2994.25 = $2- 

91 X 11.75 = 1069.25. 001. 421—247 = 174 kegs. 

100 X 12.25= 1225.00. 2001 -=- 174 = $11.50 Ans. 

247 kegs cost $2994.25. 

626. .29 + ,31 + .15 = .75. $1137.5a X .76 = $853.- 
125. 

626. 8th power of 6 = 1679616. 7th power of 3 = 
2187. 1679616 -r- 2187 = 768 Ans. 

627-66a .5 ; .25 ; .5 ; .75 ; .2 ; .4 ; .6 ; .8 ; .5 ; .333 + ; 
.375 ; .4375 ; .28125 ; .44 ; .666 + ; .6363 + ; .888 + ; 
.0101 + ; .515625; .056; .0703125; .714285 + ; .9090 + ; 
.1538 +. 

661-676. 14; 18; 8; 17^; 7-^; .8333+; .888+; 
19.4; 4.625; .3636 + ; .5833 + ; 2.666 + ; 9.71428 + ; 
28.666 + ; .875 ; 5.9375 ; .6875 ; 4.75 ; .2105 + ; 9.588 + ; 
3A; •6625; 274 /V; 684; 3716. 
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PRIME AND COMPOSITE NUMBERS. 

f S9. (p. 79.) 
*1. 2) 60 2X2X8X5 2, 2)32 2X2X2X2X2 

2)30 or22x3X5Ans, 2)16or25An8i 

8)15 2)8" 

5)5 2)4 

1 2)2 

1 

3-20. 2X33; 2X3X7; 32X7} 22x32; 
-23X7; 33X5; 3*; 7X13; 2X19; 22X11; 

2 X 3 X 11; 23X32; 26; 2^X3; 5 X 19 ; 2X32x5; 
23X 11; 22 X 23. 

21-40. 2 X 3 X 17 ; 2 X 3 X 5 X 17 ; 2^ x 3 X 17 
22X7X11; 23X3X 17; 33X19; 7 3; 2X32x23, 
23X89; 25X29; 23X34; 33x37; 2^X32; 
52X 3X47; 172; 2X3X72; 22 x 193; 2 X 7 X Hit 
23x23; 8X17X19. 

41-80. 2 X 13 X 23 ; 22 X 3 X 23 ; 2 X 3 X 7 X 11 ; 
axi3Xl7;2Xl3X37; 23X3X5X7;2X3X 
137; 22x3x7X11; 13X19; 22x33x5; 2X 

3 X 5 X 17 ; 3 X 5 X 61 ; 7 X H X 13 ; 23 X 3 X 7 X 
11; 2X72X19; 22 X 5 X 59 ; 22 X 32 x 37 ; 2« X 
3X17; 23 X 13X19; 22x8.5x7. 

T 61. 61-80. (p. 80.) 227; 229; 233; 239; 241; 
251; 257; 263; 269; 271; 277 j 281; 283; 293; 307; 
311 ; 313 ; 817 ; 331 ; 337. 

81-90. 347 ; 349 ; 353 ; 401 ; 409 ; 439 ; 953. 

91-100. 359 X 1 ; 22 x 7 X 13 ; 367 X 1 ; 373 X 1 ; 
2X33X7; 379X1; 383X1; 2X7X191; 2X83X 
241 ; 2 X 11 X 13 X 81. 



QBBATEST COHUON DIVISOB. 21 

LEAST COMMON MULTIPLE. 

f 64. 101-110. (p. 82.) 6 ; 12 ; 30 ; 30 ; 42 ; 42; 
24; 36; 105; 120. 

111-120. 60 ; 72 ; 84; 54 ; 9a ; 245 ; 231 ; 297 ; 75 ; 
385. 

121-125. 72 ; 36 ; 616 ; 840 ; 2145. 

126-130. 120 ; 1980 ; 3276 ; 3059 ; 180. 

131-136. 96 ; 864 ; 420 ; 2052 ; 660. 

186-140. 2520 ; 1386 ; 72 ; 44100 ; 210. 

GREATEST COMMON DIVISOR. 

f6T. (p. 84.) 
141. 12) 12 — 14 

0—2)2—12. 

0^-0 ^ Ans. 

14^-160. 8; 13; 4; 5; 9; 27; 2; 7; 6. 
161, 4)4 — 6 — 10 

2) 2 2 4 2 Ans. 

162-160. 3; 5; 7; 6; 10; 14; 15; 12; 21. 

161. 7 )7 — 8 — 9 — 12 

1 ) i_2 — 5— 7 lAns. 

162-170. 4; 9; 6; 3; 14; 16; 24; 42; 11. 

171-18a 12; 77; 81; 1; 32; 107; 327; 716; 
96; 1. 

181-190. 2 ; 46 ; 25 ; 125 ; 233 ; 74 ; 48 ; 58 ; 106 ; 
421. 

191-196. 107 ; 647 ; 421 ; 1 ; 409. 

196-200. 1 ; 1 ; 449 ; 323 ; 339. 



22; FBIME and composite NUMBERS. 

T 69.* 201-210. (p. 86.) 2; J; 7; 7; §; f; i; 
2 : 5 ; 5 :' 1 ; 4 : 7. 

211-220. f ; 2; «; ^; J; ?; 7: 5; 1 ; 1 ; i. 
221-230. 3-f.2; 3:5; ^; ^; 3:2; 24-5; f; ^; 

80; A- 

231-240. I; r\;7: 5; f; i; ^; ^\; i; ^; H. 

241-250. A; T*^; 273; §; 4,^; *; f ; J; Jj^; *. 

251-260. Let these examples be performed mentally^ 
for the purpose of testing the pupil's knowledge of the 
subject 

266-270. 3948,; 12900; 21420; 1872; 49049. 

271-275. 806; 1496; 44; 26; 366. 

276-295. 72; 48; 144; 216; 96; 108; 27; 54; 48; 
32; 288; 432; 18; 16; 12; 9; 8; 6; 4; 3. 

296-315. 144; 36; 54; 216; 162; 432; 108; 81; 
48; 24; 27; 12; 9; 6; 16; 8; 3; 4; 324; 648. 

316-340. 20; 80; 84; 21; 168; 240; 280; 210; 7; 
6; 3; 30; 60; 120; 15; 14; 38; 56; 112; 8; 16; 35 j 
24 ; 48 ; 12. 

341-360. 270; 405; 486; 162; 90; 135; 810; 45; 
54; 30; 81; 15; 10; 6; 9; 27; 243; 18; 6; 3. 

361-390. 72 ; 150 ; 300 ; 450 ; 600 ; 120 ; 360 ; 225 ; 
12; 6; 8; 4; 2; 3; 9; 18} 36; 180; 90; 45; 15; 30; 
60; 20; 5; 50; 10; 100; 200; 25. 

* Teachers ought to insist that pupils are thoroughly acquainted 
with the principles and practice of cancelling before they are 
allowed to go beyond IF 69. It is the custom of many teachers 
to disregard the subject, o# to call the attention of learners to it 
but slightly. This is a groat loss to the pupil ; for cancelling 
greatly abbreviates most mathematical operations, and the prin- 
ciple upon which it is perfomied (not a difficult one) is an 
important on» for the pupil to understand at this stage of his 
jMTOgress. 

These remarks may be applied with equal propriety to f 57 to 
IF 67, iDclusive. 



FRACTIONS, ^8 



VII. FMCTIONS. 
C4.8G I. 

T Tl. l-2a (p. 91.) 2; 3; 5; 2; 6; 4; 3; 2; 4; 
3;9;6;3;2;7;3;7;5;11;3. 

81-4a 4^; 2f; 3f; 2^; 2f; 2f; Sf; 4,1^; 8if; 
8A; 6A; 7if ; 8-^; 30tV; 19t^; 28ff ; 44^; 17M; 

19*4-; 14^. 

41-60. .5; .25; .5; .75; .833 + ; .666 + ; .6; .166 + ; 
.333+; .5; .666 + ; .833 + ; ,125; .25; .375; .6; 
.875 ; .111 + ; ,222 + ; .777 +• 

61-80. .338 + ; .444 + ; .555 + ; .666+; .888 + ; 
5f ; 13; 21; 44^; lOf^ ; 253^; 35^; 20; 23; 10; 
43jV ; 69f f ; 75H ; 48 ; 88. 

81-100. .533 + ; 3f ; .2727 + ; If ; .75 ; .625 ; 19| ; 
14|f ; .21875; 96^; 16; .6; .214+; 19f; 30^; 
.104 ; .01066 + ; 93f ; 9^^ ; 771f f . 

Case n. 
f 7«. 101-120. (p. 92.) ^ ; ^ ; ^ ; ^ ; -4a ; 

■^; -^t^; -i|2; -W; W; W; W; W; W; W; 

121-140. f ; V; ¥-; ¥; fi; ^i ¥; W; f«; 
■>i*; ^; ¥; ¥j ¥; V^; -4*; H^; W; If; H- 

141-160. v§;iWr; tWV; iVm; W;AM; tWo; 
iV^^/m; A; iWr; m^; ^mmr; W; W./^; 

161-180. A; ^i T%; T*ir; f?j%.- riiu; tA^; 
T?A;i§*;M; W; fJ; x^yU; W; M; A; A^; 

181-20a Hi T^; if; H; ^i rUj,i W; t^J 
J^; H'^; -4^5 a^; -^S^^j -^; W> Wi Hi f5; 

30 5 . JJLL 
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FRACTIONS. 



Case m. 
TTS. 201-220. (p. 93.) i; J; ^; ^; ^; ^; 

A; ih'y f ; A5 ^; i; ii ii i%; if; 4; i; i; t^. 

221-230. 

231-240. 
241-250. 



(p. 94.) A; i; i'y ^; i; r*^; -^f; ^V; 

1A5 1^5 1; t; f; i; f; i; A; A- 
lA; Hi ^5 t\%; 4; 4^; f; i^^f; 

Case IV. 



T74. 251-270. (p. 94.) ^; i; i; i; f ; f ; f ; f 

4; 4; i; f; t; 4; 4; #; f; 4; 4;4- 

271-290. f; t;f; i?; f; |; 4; f; |;A; A; ? 

A;i; §; I; A; 4; I; 41- 
291-310. A; f ;^f ; 4; i; A; 41; if; A; f ; A 

t;t;4;&;4; iS; A; ¥■;*?• 

311-326. UM%i A; *; I; If; Mi H; ^; A 
A-; A;*;f;f 

Case V. 



%7S. 326. (p. 96.) The least common multiple of 2&4 

1 ^21 U 121. 
i84. (§62.) Hence^Xj = -' ^X^=-- -. y Ans.* 

827-846. f, f ; A, A; f, *; A, A; *. t; I. f, 

* The rule given on p. 96, for the Reduction of Fractions to 
their least common denominator, and the operations according to 
that rule, are well adapted to furnish the pupil with a method of 
reduction which is easy, and which carries along with it an expla- 
nation of the process. After the pupil has become fkmUiar with 
the principles of the rule, the following may be adopted, as being 
a little more concise : — 

Find the least common mvUiple of the denominators. Divide tkis 
mvUiple by the deruminator (of each fraction,) and m/uUiply the 
quotient by Vie numerator. The product mil be the numerisior. 



COMPLEX F&ACTIONS. 25 

349-360. A, A. A; ih H, 4§ ; A A A ; I. f, i ; 
il, M, H; if^.H^H; fl.il. A.il; §f,if.«i;A. 

A. iJ> fi. A.if' 
381-375. (p. 97.) H. if ; Sf . M ; Si. ii ; f*. ;?«r. i« ; 

1^> f J> if > T?> tS> to 5 J"^» i^» io ? ^^j f8^) bo^) fo"» to • 

A\, T^r ; ^. i/^ ; il t*. I* ; *» t. 4 ; f f » M ; i^A> 

Case VI. COMPLEX FRACTIONS. 

The method of explaining the reduction of Complex 
Fractions, as given on pp. 97, 98, is here adopted, for the 
purpose of bringing all the operations in reduction together. 
An easier method, and one more intelligible to the pupil, is 
by the division of one fraction by another. After the pupil 
has become acquainted with the rule for the division of 
fractions, (p. 104,) it will be well for the teacher to recur to 
this section, and explain it by that role. 

IT 76* 376. (p. 98.) 1 reduced to a fractional form 

1 5 1 + 

=-, & 2j. reduced = — Hence - is equivalent to|^. In- 
1 2 g 2J f 

verting the denominator -, Sec, the expression becomes 

— Ps — , »— i — , ^vn s. 
15 5 

377. 1+133 ^ 18 

i =I = -X^ = ^ Ans. Qpby f 8li-r| 
2i f 1 8 8 13 

3 

= Q Ans., &c. 

878. 2 f 2 8 ,„ , , ^ 

C 



ss FBAcncms. 

87M96. 4i; J; i; iV; !*;??;«; isV;*!;i4; 
396-410. A; ^; A; A; i; If; H; 32: «; S; 

411. IJ. 

412. iofi = l ?of5 = -Vt. Heiice|^=^ = 
f XA = li Ans. 

i 41»^8. Sg; fji fl; M; Hi Hi Hi i! A: 8i 

M; rfV; 111*- 

T 77. 426. (p.99.) ^ = 3. In this exwnple, the frac- 
tion Jt is to be changed to a fraction that ehall have 3 for its 
denominator ; and the question is, Jf the denominator 9, of 
the given fraction, is to be changed to 3, to what must the 
numerator 5 he changed ? Now 3, the proposed denomina- 
tor, is f of 9, the given denominator ; hence we are to take 
■} of the given denominator for the proposed denominator '; 
and that the value of the fraction maj not he changed, 
Te must take % also of the numerator ; that is, we must 
multiply both terms of the given fraction by ^, thus ; — 

5X3_y_l» An,.. 

»X5~ 3 " 3 

427. 1=7' In this example, 2 is § of 9, &C H^ice 
multiply by |. |^ = :|=^Ad8. 

426-435. Seeabove. H.U.n.H.H.H H 
8 ' 2 ' 4 ' 7 ' 11 • 10 ' 6 ' 
5 ni . 6| 
9 ' 20 ' 12' 

436. i=f> 5iafof7; therefore muldi^y both terms of 

tiie fraction by f '^211— A = A Ans. 

8X» y 5^ 

* This rule is not of very frequent pncticsl use, bat it involves 
on important {^nciple in the reduction of fractions, and oaght to 
be folly iUnsbated and espluned. 



FEACTIONS. 27 

437-445. A. 1 . 1, A. A. il . if. i5 _19 

lOf 2?' 1|' 4f ' 9|' 12^' 16' 17+' 21f 
.-^ >,flK 9 5 1 8 2 16 4 6 20 
12' 6§' li' lOf 2|' 21J' 5^' 8' 26f' 

iIJ.?IH 11 12 31 42 13 15 14 
2l|' 9^' 86' 13^' 14f' 16' 41^' 56' 17^' 20' 18f 

466-485. ii.!i. ^. 12.!i.l^.£i.ii.6|; 

2 ' 3 ' 7 ' 12 ' 4 ' 20 ' 11 ' 5 ' 8 
8^ 10| 7| 20| 40| 11| 15 25 12i 15|. 80 
10 ' 13 ' 9 ' 25 ' 49 ' 14 ' 18 ' 30 ' 15 ' 19 ' 96" 

486-49a A . bV A . _L . A, 

3 ' 9 ' 23i' 4^' 92 

491-600. ^j^; 75t%; .19617 + ; i^i m> -f^ 

f 78. 1-10. (p. 100.) ij^ or 4 ; J^ ; f ; f or It 

11-20. 2tV; liV; 2^; IJ; 6J; lit; ii; 5i 
85§; 18^. 

21-80. 10; 14J; llf; 2^; lOf; 3f ; 8*; 5J; 9^; 9 
31-4a H; 2f ; fj ; 1-,?^ 5 liJ 5 2*1 5 lA ; lA 

To ' ^8* 

41-5a 14i; ^^, 7i; 5; 46^^; 20^; 1^5 7^ 

i5if; 12fi. 

61-60. lOf ; 12ii; 7j^; 6^; 2f§; 2^^; 7^; 15| 
17A; 3^. 

f 79. 61-7a (p. 102.) }; ^i ^i ^i Hi 7% 
^; 6f ; 7^; 19. 

71-80. 5i; 6f; 2f; 4|; 3^; 4f; J; IJj 4; 7J. 

81-90. li; 7i; 8^; 4tV; 6; 7^; 8J; 9^^; 5f ; 4/^. 

91-110. lA; 4f; 6i; Si; ^; if; 5f ; 6^; 8J 
*i|! 7f ; 5ii; 3f ; 4J; 8f ; t^; 5^; 7^; 4|; 2if. 

111-120. 3f ; ii; 4A-; 8f; ^; 5/^; ^^ ; 7^ 

m-' If 

If 80. 121-130. <p. 103.) i ; iV ; 2^ ; J^* ; 4^ ; 1 



28 DIVISION OP FBACTIONS. 

131-14a A; 1; 2i; 8iJ; 26f; 5| ; lOJ ; 4; 
31^; 3f. 

141-160. 1; f; 1; 2; 2; 6; 1/^ ; ISf; |f; 4f. 

151-160. 12f; 9i; 35; 7; 43; 23; 23; 11; 57; 

161-170. 55; 45; 129; 1; 35; 29; 37; 23; 57; 2. 
171-180. 3; 1; 7; 1; 5; 1; 16^; 38^1; 3f f ; f^. 

DIVISION OF FEACTIONS. 

The rule for the Division of Fractions may be illustrated 
as follows : — 

Divide f by f . In the first place, divide % by the whole 

number 2. As we cannot divide the numerator, without a 

3 3 

remainder, we multiply the denominator, thus : - = — • 

^•^ 5X2 10 

Now, f is only if- as large as 2, and, if used as a divisor, will 
give a quotient 7 times larger than that obtained above. 

3X7 21 

We therefore multiply -j^^ by 7, thus : — = — • By 

examining the steps of the above process, it will be seen that 
we have multiplied the numerator of the dividend by the 
denominator of the divisor, and the denominator of the 
dividend by the numerator of the divisor ; or, in other words, 
we have inverted the divisor^ and multiplied its terms into 
those of the dividend. 

f81. 181-190. (p. 104.) li = f. f^i=iXt 
= ^, or 5. 5 ; 7 ; 8 ; 9 ; 11 ; 36 ; 14 ; 2 ; 22 ; 31. 
191-200. 23; 7§; 3^; 2^; 1 ^ ; l^i Hi; «i; 

201-210. if; iJ; ^; Ui Ui Bi «? A; Hi 

211-220. i; Ms i; 4; 2^;|;^; ;ft^;9;H- 
221-230. 5; Uii iii if? 2; *; i; iUi Ui A- 
231-«4a 14,; mi IHj 208; f ; ^; ^5 1*; 

_ 11_ . 1 25 3 
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INFINITE DECIMALS. 

T 8«. 241. (p. 105.) 1-^7 = .142857. Proof, i||||J 

= f 

242-250. .285714 ; .428571 ; .571428 ; .714285 ; 

.857142 ; .083 ; .416 ; .583 ; .916. 

251-270. .16; .83; .09; .27; .63; .sl ; .90; .05; 

.27; .38; .61; 72; .94; .0416; .2083; .2916; .4583; 

.5416; .7083; .7916. 

271. *.15 = ^ = « = ^Ads. 

272. .236 = ^|| = fff=^Aiis. 

273-280. 5i; ^^; 1^; /j^,; f J^J ; 4f| ; 4ft; f 
281-290. 7f; 41^; ^^ ; 16 ; 4^^; 5^; ^f ^ ; 7ff ; 

291. .i6 = ^f. Then, 18 X it = W = 2-H 'A.ns. 

292. 28.5 = 28| = ^^. 13.i6 = 13^1 = J J^. Then, 
^F •• Hi^ = UH = 2i?ff% Ans. 

29a-300. 3^A; 3 ; 7f*f ; UU ; rfiir J 35-1^; Wi 

MISCELLANEOUS EXERCISES IN FRACTIONS. 

f 83. 801-810. (p. 106.) 43; 3; 15; 11; 13; 19; 

21 ; 29 ; 22 ; 80. 

311-820. H^; iffi; ^; ^; s^; H^; m^; 
2|^ii; ^^i^^; ^W^' 

321-380. A; i; 12; 5^; 3i; 1; 2f ; 29f ; 1^; 33f 

33i-34a (fro.) i; H? fir; i^; A; ^i; li«; 

«; A; 13J. 

* .15 is equivalent to 1 tenth and ^ of another tenth ; hence we 

write it as a complex fraction, thus : -^. 

10 

0* 



80 FBACTIONa 

341-38a 64i IJ,- I0|, lOJi 15A; Sfi 75; TJJ 

351-360. Sii ti it: A; itti i8«i m; H 

3ei-37a S-h; 7Ai 'Ai Mii 14rti 9Ai 42}J 
34Hi 65} J 32^. 
371-380. V. V-; -"Fi Hi ft! ■'Fi -Wl W 

(381-390. I; A; (:Al Al iWriJSf;A;«t:AV- 
i 391. i=^- 5 is I of 1. Hence multiply both terms of 
Jby^orS. Thus, ^ ^ , = ,^ Ans. See If 7?. 

«'• 21' 
401-410. lAi 6»> 9rti A I 4}Ji 5Ai IH; 2A 

411-420. (p.l07.) (183.) Ai 2AiHi'Hil3!J 

m; «»•■ iji AViiH- 

421-430. .83; .2105 4-; -2890625; .6923 + ; .46 
.96 ; .802083 ; .0875 ; .1 ; .063. 

431-440. 9.84, 98.4, 984, 9840; 6.84; 192.3, 1923 
4820 ; 7.5 ; 7500. 

441-4M. A\, .Wr i «A. A\t i A*!, * ; W. n, », 

U; H,Hi H. «i «, A, «i W.-M-i •»■«■ 
,n^. (^»^.)¥^|;4;f;g;|;^; 

4iSf 129A 

ai ' 9 ' 15 

461-470. 22J; llf; 8^ ; 32; 59; 1143; 56.4; 
38^; 23; 2-fr 

471-480. 3i bu. ; TJ bu. ; 2|i bu. ; 5 bu, ; 8 bu. ; $475 ; 
$12f; $16,625; $52.25; $27.90626. 

481^35. $5.50; $480; $5^; $2.75; $4 

486-490. (p.l08.) ftb.; Jh.; ^h.; H !»■; HI*- 



COMPOUND NUMBERS. 3X 

491->500. 13^ mi. ; 11^ mi. ; 20 mi. ; 10| mi. ; 34 mi. 

3^ mi. ; 10 mi. ; 13f mi. ; 21f mi. ; 19^ mi. 

601-610. «4tV; $34.50; $69; $32^^; $40.25; $0.18f 
$0.25; $0.37^; $0.31^; $0.20. 
> 611-620. 4bu.;2^bu.; Jbu.; -j^ bu. ; 17 J bu. ; 6cts. 

4^cts. ; 5^cts. ; 6£cts. ; lOj^cts. 

621-630. 24 r. 5 20 r.; 10 r.; 17J^r.; 21ir.; Ir. 
IJr. ; 14r.; 35fr. ; 7^r. 

631-640. $36 ; $234 ; $171 ; $310.50 ; $552 ; $345 
$172.80 ; $409.50 ; $204 ; $235.50. 



VIIL COMPOUND NUMBERS. 

f 98. 1-10. (p. 114.) 36; 44; 64; 108; 76; 176; 
140 ; 200 ; 300 ; 156. 

11-20. 24; 36; 48; 60; 84; 108; 168; 180; 238; 588. 

21-30. 80 ; 40 ; 140 ; 180 ; 260 ; 300 ; 400 ; 500 ; 
740; 980. 

31-40. 2; 3; 6; 9; 12; 15; 24; 30; 64; 148. 

41-60. 2 ; 3; 6 ; 9 ; 15 ; 20 ; 23 ; 32 ; 41 ; 56. 

61-60. 2 ; 4 ; 6 ; 9 ; 11 ; 18 ; 29 ; 32 ; 36 ; 49. 

61-70. 103; 113; 47; 17; 106, 424; 80, 960,3840; 
1488. 

71-80. 12d. Iqr. z=ls. Iqr.; 41 s., or £2 1 s. ; 40s.= 
£2 ; 36 d. = 3s. ; 250 d. = 20 s. 10 d. 

81-90. 2; 3; 5; 8; 11; 12j ; 15f; 24^^; 30|J; 40. 

91-100. (p. 115.) 8 ; 5 ; 7 ; lOJ ; 22 ; 43 ; 47i ; 37 ; 
45; 31^. 

101-110. 2; 4; 6; 8; 10; 16; 20|; 25^; 43^; 53ii. 

111-120. 60; 71; 120; 129; 183; 91; 106; 140; 
76; 162. 

121-130. 80; 140; 153; 199; 131; 118; 584; 951; 
1497; 1036. 

131-140. 72; 89; 119; 139; 262; 367; 332; 141; 
282; 1977. 



82 COHFOUND HVUBSBS. 

141-15a 40 ; 47 ; 59 ; 78 ; 108 ; 153 ; 221 ; 290 
268; 518. 

161-160. 40; 100; 99; 153; 237; 294; 225; 458 
716; 2852. 

161-170. 300B;1003;12J5;lsVft; 233^3; 29*5 
2^Ib; 62^5; 5^^; 39**. 

171-180. 80; 97; 103; 235; 89; 173; 319; 256 
210 ( 158. 

181-190, 84; 196; 216; 835; 323; 636; 820; SOI 
1469 ; 443. 

191-200. 128; 256; 304; 377; 586; 1280; 1568 
1020 i 1911; 2304. 

201-210. 5 oz. 10 dr. ; 12 oz. 8 dr. ; 1 lb. 14 oz. ; 2 lb. 
4oz. ; 3 lb. 3 oz. 14 dr. ; 2 lb. 13 oz. 9 dr. ; 2 lb. 2 oz. 9 dr. 
3 lb. 6 oz. 8 dr. i 31b. 10 oz.; 3 lb. 8oz. 2 dr. 

211-220. (p. 116.) 3qr. 13 lb. ; 2qr. IGlb.; 3 qr. 
1 cwL 3 qr. ; 2 cwt 1 qr. 18 lb. ; 2 cwt 3 qr. ; 5 cwt. ; 6 cvrt 
8 qr. ; 2 T. 3 ewt. 3 qr. 5 lb. ; 3 T. 8 cwt. 16 lb. 

221-230. 6; 4; 12; 16; i6g; 45; 77fi; 83* 
360; 730*. 

231-240. 6; 13; 16; 29; 33; 66f ; 83*; 146| 
185; 293. 

241-250. 2; 3; 4; 7; 18; 24; 204; 21*; 24^ 
24*8. 

251-260. 3; 9; 12; 22; 18); 29f ; 59^; llSg 
68;; 48|. 

261-270. 40 fur. = 1600 r. ; 62 fur. = 2480 r. ; 151 fur. 
= 6040r.; 1429 r. ; 14ft. = 168 in. ; 14220 in. 

271-280. 3200; 4480; 1920; 1419; 5105; 2560 
4340 ; 8320 ; 25640 ; 50560. 

281-290. 121 ; 242 ; 605 ; 2389) ; 2571* ; 9680 
1936 i 2904 ; 6050 ; 9680. 

291-300. 3; 6; 5; 6^; 10,^; 12; 18 JJ ; 24j 68,V 
G0||. 

801-310. 320 K, 8 B., 2 A. ; 420 r., 10* B., 2| A. ; 360 r 
,2*A.i 4a3r.,10i5E-,2*gSA.; 550r.,13| R,3AA. 



COMPOUND KUMBEBS. 33 

1600r.,40R,10 A.; 2610 r., 65iR.,ieA A.; 1832 r., 83.3 R., 
Si%A.; 1320r.,33R.,8jA.; 490r.,12JR.,3T^ A. 

311-320. 81 5 135 ; 189 ; 351 ; 370 ; 188 ; 560 ; 233 
133 ; 345. 

321-380. 3456 ; 8640 ; 13824 ; 5324 ; 32832 ; 8632 
51840; 138240; 150278; 186624. 

881-340. (p. 117.) i*ift,THFy<i-5 3|sfft.,^?^yyvyc». 

3* ft., ^ yd.; 31i ft., liVif yd. ; 44f « J ft., l^z^fyy^. yd. 

55ie ft., 22VWV yd. ; 5Hf H ft-1 iJtMf yd- ; ssft^ft 
imn yd. ; 722^Aft-, ^mi yd. ; 5ii^H ft-, ^mu yd 

841-860. 12; 28; 44; 52; 63; 69; 118; 350 
373; 195. 

861-860. 40; 96; 31; 22; 152; 80; 61; 172 
282; 343. 

861-870. 14; 30; 74; 139; 86; 126; 256 ; 112 
160; 219. 

871-880. 1 pk. 1 qt. 1 pt. ; 1 bu. ; 3 bu. ; 6 bu. ; 5 bu 
3 pk. 1 qt ; 2 bu. 3 pk. 2 qt. 1 pt ; 8 bn. 7 qt. 1 pt. ; 12 bu 
3 pk. 7 qt. 1 pt. ; 19 bu. 2 pk. 7 qt 1 pt. ; 46 bu. 1 pk. 6 qt 

881-800. 20 qt, 40 pt ; 48 qt, 96 pt ; 68 qt, 136 pt 
111 qt, 222 pt ; 38 qt, 76 pt; 125 qt, 250 pt; 176 qt 
352 pt; 504 qt, 1008 pt; 756 qt, 1512 pt; 194qt.,388pt 

891-400. 126 ; 315 ; 441 ; 945 ; 1260 ; 533 ; 312 
992; 3780; 6111. 

401-410. 28; 108; 252; 96^, 608; 1504; 4032 
184; 244; 190. 

411-420. 16 pt, 8 qt, 2 gaJL; 40 pt, 20 qt, 5 gaU. 
69 J pt, 34f qt, Sa gaU. ; 88 pt, 44 qt, 11 gall. ; 128 pt 
64 qt, 16 gall. ; 104 pt, 52 qt, 13 galL ; 216 pt, 108 qt 
27^.; 225 pt, 112iqt, 284gall.; 134ipt, 67iqt, 16§5 
gall. ; 329| pt, 164f qt, 41^ gaU. 

421-480. 64 qt, 16 galL ; 370 qt, 92 J gaU., 1^^ hhd. 
417 qt, 104i gall., Iff hhd. ; 558 qt, 139^ gaU., 2^^ hhd. 
690 qt, 172^ gall., 2|^ hhd. ; 798^ qt., 199f gaU., 3^»^ hhd. 
2160 qt, 540 gaU., 8^ hhd.; 750 qt, 187^ galL, 2|ihhd. 
1260 qt, 315 galL, 5 hhd. ; 2268 qt, 567 galL, 9 hhd. 
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COMPOUND NUMBERS. 



431-440. 3; 12; 15; 17^; 19^^; 31^; 60; 73 
150 ; 120ff. 

441-460. 60 ; 210 ; 330 ; 148 ; 287 ; 249 ; 313 ; 179 
222; 352. 

461-460. (p. 118.) 1080; 3240; 4320; 6480; 9720 
5040 ; 3960 ; 6120 ; 1260 ; 2789. 

461-470. 8min., T^h.; 20 mm., ^h.; 42 min., -f^ h. 
49 min., 18^ h. ; 66fmm., l^h. ; 158 J min., 25f h. ; 163^^ 
min., 2^i h. ; 76f J min., l^^fe h. ; 180 min., 3 h. ; 663 
min., 11^ h. 

471-480. 3 ; 5 ; 32 ; 65 ; 2 ; 5 ; 60 ; 365 ; 246f 
553f 

481-490. 1825; 4380; 2555; 6935; 9125; 4745 
1820 ; 3200 ; 1200 ; 4800. 

491-500. 2820; 2280; 10800; 61200; 172800 
1036800; 460800; 28740; 119820; 126144000. 



EEDUCTION OF COMPOUND NUMBERS. 

T lOO. 601-^10. (p. 120.) 93 ; 147 ; 103^ ; 285 ; 
488 ; 1368 ; 2.28 ; 432 ; 1715 ; 3780. 

611-620. 1 oz. 12 dwt. 1 gr. ; 8 lb. 11 oz. ; 37 lb. 5 oz. ; 
3 lb. 3 oz. 3 dwt. ; 6 lb. 5 oz. ; 1 lb. 8 oz. 9 dwt 11 gr. ; 
8 lb. 3 oz. 3 dwt. ; 35 lb. 9 dwt ; 41 lb. 7 oz. 19 dwt ; 
16 lb. 8 oz. 3 dwt 11 gr. 

621-630. lOi 43 29 2^ gr. ; 73 12 gr. ; 18cwt 3qr. 
8 lb. 3 oz. 12^ dr. ; 3 qr. 20 lb. 2 oz. 8.96 dr. ; 24 lb. 
5 oz. 12.16 dr. ; 2 fur. 4r. 1 yd. 6ii in. ; 23 r. 2 ft 7^^ in. ; 
3 qr. 1^ na. ; 355 A. 2 R. 8r. 26 yd. 8 f t ; 13 r. 22 yd. 
8.91 ft 

631-540. fW; |§ ; §|*; «; Hi Ai zh'y ^hs> 

641-660. (p. 121.) .046875 ; .21875 ; .828125 ; .4375 ; 
.625 ; .171875 ; .265625 ; .84375 ; .515625 ; .703125. 

661-660. 88; 164; 27; 6048; 1890; 261; 12064; 
8088 ; 1764 ; 4038. 



COMPaUKI) NTTMBEBS. fl5 

661-670. 2 yd. 2 ft. 832 in. ; 20 yd. 3ft.; 5 cords, 5 
cord ft. 9 cu. ft. ; 55 tons 25 ft. ; 235 tons 30 ft. ; 2® 25' 20" ; 
156** 40' ; 13 circ. 116° ; 1 dy. 3 h. 28 min. 50 sec. ; 5 y. 
46 dy. 16 h. 

671--680. 10 h. 54 miri. 82 ft sec. ; 34 min. 17^ sec. ; 
55' 48" ; 2 pk. 6.4 qt ; 5 gaU. 2 qt 1 pt 1.44 gi. ; 35 en. 
ft. ; 1 E. 5 r. 21 yd. 5 ft. 66f in. ; 23 yd. 2 ft. 60^^§ in. ; 
Iftir. 16 r. 2 yd. IfJ^ft. ; 13 s. 4d. 

681-690. .3; .075; .15; .525; .6; .95; .2916; .6; 
.8 ; .405. 

691-600. ifS; ^; 7/^x7; iWtt; ^aV^; ^Uh; 

HA; i^m; 1^1 Ui' 

ADDITION OF COMPOUND NUMBERS. 

f 10«. 602-610. (p. 122.) £9 15 s.; £7 12s. 4d.; 
£7 15 8. 11 d. ; £10 18 s. 9 d. ; 9 lb. 8 oz. 2 dwt. ; 11 lb. 
11 oz. 16dwt. 17gr. ; lib. 3 oz. 14dwtl2gr. ; 6 lb 11 § 
33 19; lib 6g 55 IB 16gr. 

611-620. 3 T. 5 cwt 2qr. 6 oz. ; 1 T. 2 qr. 13 lb. 11 oz. ; 
1 qr. 1 lb. 11 oz. 13 dr. ; IT. Iqr. lib.; 2ni. 4ftir. 16r. ; 
1 m. 39 r. 4 yd. ; 7 yd. 1 ft. 4 in. ; 22 yd. 1 qr. 2 na. ; 1 yd. 
3 qr. 2 na. ; 8 yd. 2 qr. 1 na. 

621-626. 6m. 72 A. 13 r.; 60yd. 4ft. 73 in.; 7m. 86 A, 

I R. ; 20 yd. 14 ft;. ; 32 cords. 

626-^30. 17bu. 2pk. 2qt. ; 1 bn. 2 pk. 4 qt. ; 5 pk. 
5 qt. ; 1 circ. 41° 18' 26" ; 3 circ. 152° 35". 

631-636. 6 hhd. 58 gall. 1 qt. 1 pt. ; 1 hhd. 1 pt 1 gi. ; 

II gall. 2 gi. ; 1 hhd. 45 gall. 3 qt. ; 1 hhd. 59 gall. 1 qt 
636-640. 9 y. 242 dy. 10 h. ; 1 dy. 12 h. 17 sec. ; 13 y. 

257 dy. ; 1 dy. 18 h. 4 min. ; 7y. 26 dy. 9 h. 

SUBTRACTION OF COMPOUND NUMBERS. 

T 104. 642-660. (p. 123.) £2 6 s. 3 d. ; 3 d. 2 qr. ; 
7 8. 4d. 2qr.; £1 19 s. 8 d.; £2 19 s. 11 d. 2qr.; lib. 



8$ COUFODHD NUKBSBS. 

8 dwt ; 3 lb. 11 oz. 19 dwt. 6 gr. ; 1 lb. 5 oe. ; 8 oz. 8 
dwt. 6 gr. 
651-660. 9S; llblOSlS; IS 23 2^ 5gr.; Iqr.; 

I cwL 1 qr. 1 lb. ; 3 qr. 18 lb. 8 oz. 1 dr. ; 19 cwt. 3 qr. 23 lb. 
2oJi.lldr.; IT. ICcwt 2qr. ; Im. 8r. j 7fur.39r.4ya. 
2ft. 6in. 

861-670. 5yd. lin-j 2 m. 2 for. 29 r. ; 1 yd. 3 qr. 3 na. j 
2yd. 3qr. lna.;5 7d. 2 qr. 2 ntt. ; 4 Bq. m. 639 A. 3 B. 35 r.; 
636 A. 3 B. ; 23 yd. 6 ft. 41 in. ; 26 ft. 88 in. ; 1 bu. 5 qt. 1 pt. 

671-680. 3pk. IpL; Ipt.; Iqt.; 8gall. 2qt. Ipt; 
300° 31' 33"; 82 y. 8 mo. 3 dy. ; 4 yr. 10 mo. 18 dy. ; 6y. 
9mo.28dy.; Ill y. 2mo. 11 dy. ; 282 y, 6 mo. 8 dy. 

COMPOUND MULTIPLICATION. 

T 106. esa-eea £26 16B.3d.; £32 16s. 3d.; £11 
12b. 9d.j £67; £40 9B.7d.i 231b. 5 oz. 2dwt; lib. 

II oz. 19 dwt; 221b. 3oz. 2dwt. 9^.; 1741b. 8oz. 2dwt. 
891-700. 18fb8S35j4lb6i55l9; 2S4529 

lOgr.; 1511b 35 43 IB lOgr.; 44tb 55 25; 85T. 
12cwt 2qr.; Scwt. 121b. 4az.; 2qr. 151b. 14oz. 14dr.; 
14m. 4fur. lOr.; 97m. 2fiir. 

701-7ia 2 fur, 35 r. 3 yd. 1 ft. 2 in. ; 344 yd. 1 qr. ; 
78 yd. 3qr.; 241yd. 3na. ; 63 A. 18r.; 40 bu. lpk.5q(.; 
8 bu. 2 pk. 2 qt. 1 pt. ; 24 bn. 3 pk. 7 qt 1 pt ; 29bii.Spk. 
1 pt ; 93 bu. 1 pk. 4 qt. 

711-720. 24hlid.51galL3qt;22gaU. Iqt. lgi.;81ihd. 
S6 gall. 2 gi. ; 239 hhd. 60 gaU. ; 2 drc. 130"' 10' 39" ; 41 y. 
49 dy. 17h.; 116dy. 5h. 4min.; Idy. 23h. SSmJn. 21 sec; 
19y. 7mo.j 145y. 27 dy. 

COMPOUND DIVISION. 

1 108. 722-78a (p. 127.) £5 7b. 3d.; £4 138. 

nd,; 19B.4d.3qr.; £8 7B.6d.; £411d.2qr.; 81b. lOoz. 

dvit.; Uax. Iddwt. 12gr.; 71b. $ oz. 19gr.; 191b. 

e-lSdwU 



/" 



MISCXLLAlinB!0t7S BXAHPLE6. 
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781-788. 8»8| 75; eg 65 29; 29 lOgr.; 6Ib 
45 9gr.; i^ US 2 5. 

736-74a 5T. IScwt. 3qr.; 2qr. 251b. 12 o«.; 21b. 
lOoz. lOdr.; 7fur. 30r.; 2m. 8£ur, 18r. 

741-760. 28 r. 4yd. 2ft. llin.; 9yd. 2qr. Ina.; 7yd. 
Sqr. 2na.; 14yd. 3na.; 5 A. 2R.38r.; 13bu. Ipk. 7qt; 
8pk. 6qt Ipt; 2pk. 4qt. Ipt; 7qt. Ipt.; 5bn. 6qt 

751-780. 4 hhd. 60 gaU, 8 qt ; 2 qt. 1 pt. 3 gi. ; 7 gall. 
Ipt2gi.; 19 hhd. 62 gaU. 3 qt. ; 94^27' 51"; 5yr. 319dy. 
23 h. ; 14 dy. 12 h. 38 min. ; 5 h. 19 min. 49 sec ; 7 mo. 
25 dy.; 2y. 3ma 19 dy. 

761-770. 5; 31; 75; 12; 9; 7; 8; 9; 80; 68. 



MISCELLANEOUS EXAMPLES. 

f 109. 771-78a (p. 127.) 127 yd. 1 qr. 1 na. ; £250 
4s. 6id. ; 12 cwt. 3 qr. 21 lb. 11 oz. ; 92 bu. 6qt 1 pt ; 12 m. 
3 fur. 38 r. 2 yd. 2ft.; 12 T. 11 cwt. 1 qr. 141b. 13 oz. ; 
86bu. 2pk. Iqt Ipt; 176m. 6fur. 39r.; 1521b. 5oz. 
7 dwt. 18 gr. ; 3 yd. 2 qr. 1| na. 

781-704. 2oz. 16 dwt IS^gr.; 23 m. 26 r. 3 yd. 2ft.; 
Ibu. 3TJVqt.; ^^Vft; 41b. loz. Sdwt 23gr.; 516 gall. 
Iqt Ipt; 12yd. Ina.; £49 16s. lid. Iqr.; 2 cwt 111b. 
5j«voz.; 4179 gaU. 2 gi. ; II8O4J; £115 4s. 8id.; 5ib9S 
15 9gr.; lib IS 65 29 13gr. 



795. 81X30 = 930r.= 
(-f. 40 & by 4,) 5 A. 3 E. 
10 r. sold. 

A. R. r. 

149 8 

5 8 10 

143 A. 8E. 30 r. left. 



708. 48X8X5 = 1920 
eu. ft. 1920 -7- 128 = 15 
cordsy original pile. 8X5 
X 6= 240 cu. ft = (-=- 16 
& by 8,) 1 cd. 7 cd. ft. sold. 

15 

J. 7 

13cd8. lcd.ft. left. 



SB MISCELLANEOUS EXAMPLES. 

797-798. 107 gaU. 2 qt. 1 pi. ; 12 s. 8 d. 2^ qr. 

799. 11 X 4 X 6 X 17 = 4488 cu. ft. z= (-^ 128,) 35 
cds. 8 cu. ft. Ans. 

800-801. 1 A. 1 R. 2^r. ; 334 dy. 

802. 48J X 2 X li = 145J cu. ft. in each log. 145^ 
X 13 z= 1891J cu. ft. 1891J -f- 40 = 47 T. 11 J ft. Ans. 

803-815. 44 m. Ir. ; 14 y. 8 mo. 1 dy. ; 28 y. Imo. 
13 dy. ; 3 y. 5 mo. 15 dy. ; 789.12 ; 1 T. 6^ cu. ft. ; 1 cwt. 

3qr.= 1961b.; J; UUiy il Hi A- 

816-^30. .464583; .375; .136; J; .84375; Iqr. 211b.; 
9 s. 7.44 d. ; 11 mo. 2|^ dy. ; 17 gall. 1^^ pt. ; 5 h. 20 min. ; 
$0,375; 5 fur. 3r. 3 yd. 1ft. 6 m.; lOoz. 5fdwt. ; 3qr. 
3 lb. 11.136 oz. ; 5 mo. 15 dy. 

881. 142.5 X 119i = 17064f sq. rods. 17064f -r- 160 
= 106 JIJ A, in the pond. 106^f A. — 13f A. = 93^^^ A. 
Ans. 

882. 763.4 X 763.4 z= 582779.56 sq. ft. 1 A. = 43560 
sq.ft. (T Oa.) 582779.56 -^ 43560 = 13^^^ Acres. 

833. fA. = 2R. 20r. ^A.=:1R. 5fr. 

3fr.-rl60 = 5J^A. 
Then, 264^^^ A. X $28.50 
= $7524.66 Ans. 



A. 


s. 


r. 


49 


3 


31 


56 


2 


20 


119 





27 


38 


1 


^ 


264 A. 


OR. 


3# 



834. 2997 m. 3 fur. 28 r. = 15826602 ft. -^^hnr X 
15826602 z= J^^ft^ drs. = 293.0852 drs. z= 1 lb. 2 oz. 
5.0852 drs. Ans. 

835-838. £514 10 s. 7d.; 456 bu.; 96264000; 65^^^ 
cts. 

839. (p. 131.) 8.3 X 3.5 X 4i X 19 = 2345|J cu. 
ft = (-r 128) 18 cords 41f J cu. ft., = (41|J cu. ft. = 
-^^^js cds.) 18t^^^ cds. Then, $5,375 X IS^WA = 
"'^98.50 Ans. 



PBECEISTTAGE. 39 

840. 19f cwt z= 2192 lb. 2192 X .06^ = $142.48. 
$156.75 — $142.48 = $14.27 Ans. 

841. 3 qr. 2 na. = J yd. = .875 yd. 95.875 X $3.50 = 
$335.56^. $335,56 + $35.75 = $371.31^ Ans. 

842-845. 5460 ; 37 ; 1 s. IJJ d. ; 22 A. 2 E. 18§ r. 

846. tof Jof32i=:^. TVoffof49=:^. ^^_ 
44 = A^^/ yds. = 18 yd. 3 qr. lyf^ na. Ans. 

847-848. $V7; $1.33^. 

849. The fractions reduced are, ^, ^-, J^, |J§, ^, 
and their least common denominator is 360, &c. The frac- 
tions added = 88f|^ Ans. 

SijO. 49 T. 5 cwt. 1 qr. = 110348 lb. 110348 -r 196 = 
563bbls. $4,875 X 563 z= $2744.625, Ans. 



IX. PERCENTAGE. 

T 111. 1-10. (p. 132.) 5.22; 3.84; 18.96; 55.92 
6.162; 23.6436; 594; 10.9542; .00354; .3144. 

11-20. 9 ; 33.75 ; .1431 ; .00405 ; 6.3 ; 2.9115 ; 442.35 
540 ; .3915 ; 6.885. 

21-30. .2475; .7425; 2.2; 8.25; 19.25; .0026125 
26.125; 55; .91§ ; .34375. 

31-40. .24 ; .36 ; .0052 ; .18125 ; .0096875 \ 1.25 
2.1875 ; .134375 ; J ; .09|. 

41-50. $156.25 ; $208.33^ ; $312.50 ; $416.66§ 
$625; $833.33^; $937.50; $1666.66f; $2187.50; $2500 

61-60. 8J; 12 J; 16§; 25; 33^; 37^; 66|; 87 J; 100 

61-70. 46.3925; $13.75; $9.35; $0.031625; 22.3575 
.0026125; 129.8; $0,462; 247.5; 1.98. 

71-90. 50; 62J; 83^; 41S; 6f; 18f ; 31^; 43} 
5C,i; 68}; 81^; 93f; 28; A ; 20 ; 3*^ ; 92; 77J 
42f ; 88^. 

91-100. 10.88 ; 47 ; 12.5 ; 85 ; 11.57 ; 2.1875 5 15 
.1075 ; 1.224 ; 40.48. 



10 PERCSNTAeE. 

COMMISSION. 

f lliB* 101. (p. 133.) $1968.50 X.04i= $88.86 
commission. $1963.50 — $88.36 = $1875.14 paid over. 

102. $9550 X 3^ per ct. = $318.33 commission. $9550 
— $318.83 rz $9231.67 Ans. 

103. 2 J per ct. of $4762 = $130,955 Ans. 

104. Performed. 

105. (p,I84.) £153 7 s. lid. 

^ 

. £3.825 .175 .275 
20 

16500 
175 



16.675 9. 
12 

8100 
275 



8.375 d. .875 = |. £3 16 s. 8f d. Ans. 
INSURANCE. 



ir lis. loe. (p. 184.) 

£144 8 s. 6 d. 
X^ 

£^.88 .16 .12 
20 

1760 
16 

17.76 s. 
12 

912 
12 



9.24 d. .24 = ^. £2 17 s. 9^d. Ans. 



PERCENTAGE. 41 



107-108. $215.49; $20.25. 
109. li=f. £5163 10 s. 

.07 



4)361.41 


.70 






£90-1.41 








20 




£90 7 s. 2,7 d. 


Premium. 


2820 




3 6 


Policy, 


70 




£90 10 s. 8.7 d. 


Abs. 


4 ) 28.90 








7-.90 s 


, 






12 








4 ) 10.80 









2.7 d. 
110. $10875 + 4500 = $15375. $4650 + 1750 = 6400. 
f per cent, of $15375 = $115.31^. 
i " « $6400= $32.00. 

f « « $975 = $6.09f 

$153.41 Abs. 

TAXES. 

f 114. 111-113. $71 ; $125,835 ; $40,375. 

114. .5 + .1 + ^ (= .2) = .8 per cent. .8 per cent of 
$7500 = $60 Ans. 

115. i per cent, of $2775 = $24.28 Ans. 

STOCKS. 

f 115. 116. (p. 135.) $100 X 27 = $2700. $1.00 
+ .165 = $1,165. $2700 X 1.165 = $3145.50 Ans. 

117. $100 X 31 = $3100. $1.00 — .09i = .90f . 
$3100 X .90f = $2813.25 Ans. ; or thus : 9^ per cent, of 
$3100 = $286.75. $3100 — $286.75 = $2813.25 Ans. 

118-121. $4025 ; $11569.69; $11875, $7663 J, $4750 ; 
$121-50. 
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DUTIES. 

[Allowances for draft and leakage are sappoeed to have been made, except in Ex. 1536.] 

T 116. 122. (p. 136.) 5 cwt, 3 qr. 11 lb. = 655 lb. 

12 per cent, of 655 =78.6. 655—78.6=576.4. 576.41b. 
X .03 = $17.29 Ans. 
123-127. $35.25 ; $5.62 ; $137.50 ; $157.61 ; $52.42. 

LOSS AND GAIN. 

T 117. 128. .90 — .75 = .15. .15 -^ .75 = 20 per 

cent. Ans. 

129-180. $11.25, or 20 per cent. ; 15 per cent 

131. 40 per 'cent of $6.50 = $2.60. $6.50 + 2.60 = 
$9.10. $9.10 -r 112 = .08^ Ans. 

132. 2240—2000 = 240. 240 -r- 2240 = 10^ per cent. 

133. 112 — 100 = 12. 12 -^ 112 = lOf per cent. 

134. 13 cwt. 3 qr. 17 lb, = 1557 lb. 1557 X .09^ = 
$147,915. $147,915 — $125 = $22,915 loss. $22,915 
-r 147.915 = 15J per cent. Ana. 

135-140. 25 ; 25 ; 20f ; 25 ; 34f ; 14?. 

INTEBEST. 

T 118. 141-150. (p. 138.) $18; $27; $.165; $5.88; 
$45.72 ; $7.17 ; $5,241 ; $2.94 ; $6.90 ; $37.80. 

161-160. $20; $35; $100; $0,059; $0,034; $0,215; 
$0,925 ; $17.25 ; $2.67 ; $9.35, 

161-170. $10; $30; $0.70; $50; $0.33; $23.28; 
$3.4952 ; $70.40 ; $0.9872 ; $6,072. 

171-180. $9.10; $3.1675; $1,022; $6.37; $56; 
$0.0679; $31.50; $11.3981; $3,325; $2.3709. 

181-190. $32.83; $65.66; $229.79; $147.72; $218.85} 
$111.25; $14.92; $20.52; $192.86; $8.66. 

191-200. $53.66; $120.73; $404.66; $40.24; $50.68; 
$304.05 ; $203.89 ; $218.20 ; $460.55 ; $347.27. 



$iooX"X'OS 

18 "^ 



T 119. 201. (p. 139.) 3 yr. X .06 = .18 interest of 
$1 for 3 years. $100 X .18 = $18 Mb. 

202. 6 yr. 6 mo. = 5^ or -y- yr. .06 X -y-= -33. $100 
X .33 z= $33 Ans. 

203. 1 1 mo. 27 dy. = 357 dy. = |^ yr. $100 X .06 X 
^* =z $5.95 Ana. 

204. 7yr. 8mo.=7iar^yr. C5^^4^ = ^-^* 
Ans. 

206. Imo. 15dy. = j|yr.=:Jyr. iX^Y^^^^^ 
$0.75 Ans. 

206. 2yr.4mo.l5dy.=2i|^,or2fyr.=J^yr.«?^^^^^^ 
z= $14.25 Ans. 

207. 7 mo. 10 dy. Jf» yr. = ^i yr. 
$3.66§- Ans. 

208. $100 X 13 X .06 = $78 Ans. 
7 .06 $100 

209. 12 ^ T ^ "T~ == ^^'^^ ^®' 

210. 5 yr. 5 dy. = 6^ yr., or ^jr. $100 X .06 X 
i^ z= $30.08 Ans. 

211-220. $28.50 ; $53.04 ; $36.10 ; $15.83 ; $95 ; 
$308.75 ; $468.35 ; $151.21 ; $47.50 ; $516.80. 

221-230. $4; $9; $27 5 $54*5 $410; $210; $80; 
$75 ; $743 ; $590. 

231-240. (p. 140.) $3.75; $2.34; $9,375; $79.69; 
$318.75; $375; $156.61; $17.19; $62.34; $150. 

241-250. $252 ; $15 ; $450 ; $29.40 ; $130.50 ; $105 ; 
$31; $14.70; $225; $192.30. 

* In examples under this rule it will be advisable to express all 
the operations and then perform them at once. It will readily be 
perceived that this rule affords frequent opportunities for caucelling, 
especially in operations at 6 per cent Thus, to obtain the multi- 
plier for 7 mo. ^ X^« J or 3j cts. ; and for 2 mo. 12 dy. (=72 

^y-)=^><i==5'^<^- 

5 
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BANK AND BUSINESS RULE. 

f 180. 261-2ea (p- 140.) 500 X 33 = 16500. 

16500 -^ 6000 = $2.75 Ans. ; ?^^ = $5.25 Ans. ; $7.75 ; 

•10.25; $7.50; $12.50; $17.50; $27.50; $16.50; $12.25. 
261-270. (p. 141.) $13.30; $16,625; $47.25; $75.25; 
$27.30 ; $11.90 ; $19.95 ; $94.50 ; $3,675 ; $16.26. 

271-280. ^^^^ = $1,566 interest at 6 per cent. J of 

1.566 = $1.83 Ans. ; $1.24 ; $2.41 ; $3.50 ; $1.75 
$11.08; $23.92; $15.38; $2,625; $4.63. 

281-290. $1.31; $0.89; $1.72; $2.50; $1.25; $7.92 
$17.08 ; $10.99 ; $1.875 ; $3.31. 

291-300. $3.67; $7; $10.33; $13.67; $10; $16.67 
$23.33; $36.67; $22; $16.33. 



f 181. PARTIAL PAYMENTS. 
Legal Rule. 

Compute interest upon the principal from the date of the 
note (or the time when it commences bearing interest) to the 
time of the first payment. If this interest is less than the 
payment then made, <fM it to the principal, and from the 
amount deduct the payment. The remainder will form a 
new principal, upon which interest is to he cast to the time 
of the next payment. This interest must he added to the 
last principal, and from it the payment deducted as hefore. 
So continue to the time of settlement. 

But if in any case the interest is greater than the pay^ 
ment, deduct the payment from it and reserve the excess. 
Then compute interest upon the same principal, unaltered, to 
the time of the next payment, and add such interest to the 
excess hefore reserved. So continue until the payment exceeds 
the interest due, when proceed as above. 



f 199. 801. (p. 14a) 
Principal on interest from July 4th, 1844,, . 8500,00 
Interest from July 4, 1844, to Sept. 5, "^ 6 08 

1844, (2 mo. 1 dj. = 61 dj.) . . j '__ 

Amount Sept. 5tli, 1844, ...... $505.08 

Deduct first payment, 97.25 

Balance for new principal, ••«••* $407.8^ 
Interest from Sept. 5, 1844, to June 3») *« o^ 

1845, (8 mo. 28 dy. = 268 dy.) . j ^^"^^ 
Deduct second payment, less than hi-) _ - 

terest due, . . . . . • . . ) * 

Excess of interest to be reserved, • • $2.47 
Interest from June 3, 1845, to Aug. 1>> « q^^ 

1845, (Imo. 28dy. = 58dy.) • . | ^'^^ ^'^^ 



■^••*- 



Amount due Aug. 1, 1845, 414.24 

Deduct third payment^ 217.00 

Balanoe for new principal, ••.•••• 197.24 
Interest from Aug. 1, 1845> to Jan. 1, "> ,^^ 

1846, (5 mo.) ...... -J ^'^^ 

Amount due Jail. 1, 1^46, . . . . . . $202.17 Ans. 

302. Principal on uiterest fix)m'j aqcoka 

May 5, 1846, J »862.5U 

Interest from May 5, to Sept. 29, 1846, "f 

(4mo. 24dy.=:144dy.) . . . ^| $20.70 
First payment, less than interest due, • 17. 

Excess of interest to be reserved, • • 3.70 
Interest from Sept. 29, 1846, to April) 

17, 1847, (6 mo. 18 dy.) . . . ,| ^^'^^ 

Interest due April 17, 1847, • . ^ . 32.16 
Second payment less than interest due, • 27.50 

Excess of interest, &c, 4.66 

Interest from April 17, to Dec 13,) 

1847, (7 mo. 26 dy. = 236 dy.) . . J 33.93 38.59 

Amount due Dec. 13, 1847^ $001.09 

Deduct third paymodtf • .,..., 800. 
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Balance for new principal, (Brot. over.) • $101.09 
Interest from Dec. 13, 1847, to Sept. "i , 

3, 1848, (8 mo. 20 dy. z= 260 dy.) . ]* ^^^ 

Amount due Sept. 3, 1848, $105.47 Ans. 

303. Principal on int. from Jan. 1, 1847, 81000.00 
Int. (at 7 per cent) from Jan. 1, to Sept. ^ 

. 25, 1847, (8 mo. 24 dy. .= 264 dy.) . ] ^^'^^ 

Amount due Sept. 25, 1847, 1051.33 

Deduct first payment., . • 243.50 

Balance for new principal, 807.83 

Interest from Sept 25, to Dec. 13, 1847, ) 

(2 mo. 18 dy. = 78 dy.) j ^^'^^ 

Amount, &c., • • 820.08 

Deduct second payment, 1 5.89 

Balance for new principal, . • • . • » • 804.19 
Interest from Dec. 13, 1847, to May 5, "> 

1848, (4 mo. 22 dy. = 142 dy.) • . ]* ^ 

Amount, ............ 826.39 

Deduct third paynient, . 34.75 

Balance for new principal, 791.64 

Interest from May 5, 1848, to Oct 1, 1848, } 

(4mo. 26dy. = 146dy.) ..•••) ^^'^^ 

Amount due Oct 1, 1848 $814.11 Ans. 



COMPOUND INTEREST. 

% 1«4. 804. (p. 144.) Rate for 6 mo. = .03- Rate 

^ . «« , 142 6 

for 4 mo. 22 dy. = ^7;: yr. X r =.0236. 

Principal $200 

200 X .03 == 6 Lit for 6mo. 

206 Amtfor6mo. 
206 X. 03= 6.18 Intfor6mo. 

212.18 Amt fori year. 
212.18 X. 08= 6.37 Lit for 6 mo. 
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(Brot up.) 218.55 Amt for 1 yr. 6 mo. 

218.55 X .0236 = 5.15 Int. for 4 mo. 22 dy. 

$223.70* Ans. for 1 yr. 10 mo. 22 dy. 
305-310. $167.78; $419.44;. $559.26; $41.66; $104.58; 
$720.38. 

311. (p. 145.) Rate for 6 mo., .025. 
Principal $180. 

180 X .025 = 4.50 Int. for 6 mo. 

184.50 Amt. for 6 mo. 
184.50 X .025 = 4.61 Int. for 6 mo. 

$189.1 1 Amt. for 1 yr. Ans. 
312-315. $203.65; $211.88; $196.26; $189.04. 
816. Principal $500. 

500 X .05 = 25. Int for 1 year. 

525. Amt. for 1 year. 
525 X .05 = 26.25 Int. for 1 year. 

551.25 Amt. for 2 years, 
551.25 X .05 = 27.56 Int. for 1 year. 

578.81 Amt. for 3 years. 
578.81 X .05 = 28.94 Int for 1 year. 

607.75 Amt. for 4 years. 
Deduct principal 500. 

$107.75 Comp. Int. Ans.* 
317-320. $85.56 ; $209.26 ; $110.85 ; $69.18. 

PROBLEMS IN INTEREST. 

f 1««5. 321. (p. 145.) Interest on $500, 1 yr. 6 mo. 
at 1 per cent. = $7.50. $37.50 -7- 7.50 = 5 Ans. 

322-330. 4^; 6; 5; 4; 4^; 7; 8; 5^-, 6^. 

831. Interest on $1500 for 1 jr. = $105. $420 -^ 
$105 z= 4 yr. Ans. 

332. $1044 — $900 = $144 int. Interest on $900 for 
1 yr = $54. 144-r- 54 = 2f yr., or 2 yr. 8mo. Ans. 

* See Appendix, ^ Compound Interest" 
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333. i5lO --- $500 = 910 int Interest on $500 for 
1 yr. = $25. $10 -^ $25 = f yr., or 4 mo*. 24 dy. Ans. 

334-340. llmo- lOdy.; 16$; 25; 20; 14f; 18^; 
14ff. 

341. Interest of $1 for 18 mo. = .09. $150 ^ .09 = 
$1666f Ans. 

342-360. $27500 ; $19875 ; $26250 ; $8727^^ ; 
$7272^; $13090^^; $29090^?; $5133|ff ; $7480|^. 

361. (p. 147.) Amount of $1 for 1 yr. 3 mo. = $1,075. 
$537.50 -r- 1*075 = $500 Ans. 

352. Amount of $1 for 2 yr. 4 mo. 15 dy. at 7 per cent. 
= 1.16625. $1399.50 -r- 1.16625 = $1200 Ans. 

363-360. $2475 ; $4923 ; $1834.86 ; $1785.71 ; 
$1673.64; $1913.88; $1888.57; $1837.95, 

DISCOUNT. 

IT 136. 361k Amount of $1 for 1 yr. and 9 mo. = 
1.105. 900 -i- 1.105 = $814.48 present worth. $900 — 
$814.48 = 85.52 discount Ans. 

362-363. $114.49 ; $343.75. 

364. Amount of $1 for 9 mo. 27 dy. = 1.05775. 
700 -7- 1.05775 = 661.78. 700 — 661.78 = $38.22 Ans. 

365-370. $160.71; $64.59; $123.85; $61.84; $244.77; 
$111.11. 

BANK DISCOUNT.* 

t l«y. 871. ^^2 ==^11. discount $2000 — $11 
= $1989 Ans. 

372-376. $492.25; $372.^$ $185.5$; $734,625; 
$455.58. 

377-391. (p. 149.) ^^ = 7.75, bank discount at 6 



per cent |- of 7.75 = 6.46 discount at 5 per cent 

$6.46 = $493.54 Ans. $373.28 ; $185.86 ; $737.19 ; 

* See Appendix, ^ Bank DiBCount* 



VWUJESSTAlSEi 



«456.77 ; $490.96 ; S372.59 ; $185.20; $732.06; $454.38,- 
$489.67; $372.25; $184.87 ; $729.50 ; $453.19. 
392-394. $8705.89; $1190.025; $962.72. 

395. Interest on $2000 for 123 dy. at 5J per cent 
$85.88. 2000 — 85.88 = 1964.12. | of f = t^. ^ of 
$1964.12 =$105.22 Ans. 

396. Rate for 93 dy. at 4 per cent. z= ^^ X .^ = .J}- 
(£63 17 s. 6 d.) X -B = (p. 133.) 13 s. 2J d. £63 17 s. 6 d. 
— 13s. 2id. = £63 4s. 3id. Ans. 

89T. — QQ^ — = $5.12 Bank discount. Amount of $1. 

for 63 dy. 1.0105. 487.5 -^ 1.0105 = 482.43, Present worth. 
$487.50— $482.43 = $5.07, Equitable discount. $5.12— 
$5.07 =: .05, Bank discount. Ans. 

898. Interest, or Bank discount, of $2000 at 5 per cent 
for4mo. (123 dy.) =$34.17. $2000 — $34.17 =$1965.83, 
Present worth. $1965.83 — $1600 = $365.83 Ans. 



399. 163fX.87^ = 

127i X .62i = 

97f X .93f = 

225 X.50 = 

115^ X. 37^ = 


$143.17 

79.69 

91.64 

112.50 

43^.36 

$470.36 Amt of note. 


Interest on $470.36 for 63 dy. $4.94. $470.36 — $4.94 
= $465.42 Ans. 



400. 6f X 112 X .05^ = $40.48 

81 X 4.625 = 874.63 

3.875 X 112 X .08| = 82.60 

2 cwt. 1 qr. 17 lb. = 2^ cwt., X 8.50 = 8.41 

13 X 32^ X .29i = 125.69 

$581.81 Amt of note, 

Interest of $581.81 at 7 per cent for 93 days = $10.52. 
And $581.81 — $10.52 = $571.29 Ans. 

E 
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X. ANALYSIS AND RATIO. 

% 139. 1-10. (p. 153.) i^=30w.; 27w.;46w. 



54 w. ; 9 w. ; 10 w. ; 6 w. ; 5 w. ; 3 w. ; 2 w. 
>< 

6 



11-20. 5^=210; 180; 42; 90; 84; 60; 126 



45 ; 80 ; 20. 

"70 



21-80. ^^ = 24; 9; 80; 6; 18; 27; 12; 21 



180; 42. 
31_40, •ss^soxia _. ^^g ^^ . $121.50 ; $378 ; $238.50 

$223.87 J; $30.94; $445.50; $168.75; $15^; $4.22, 
41-60. ^=18d7.; 89 d^. ; 13 dy. ; 9d7.; 6dy. 

6Jdy. ; 9f dy. ; 4^dy. ; 3 dy. ; 2 dy. 

61-60. ^ = 4; 6; 2; 2.4; IJ; 2^. (57)^ = 

12.8; S^;2^; 2f. 
61-70. ^'or'^^=9H; 8+ ; 7*; 14^; S^; 

7A; 17^2^; 12^3^; H; 7f. 

71-80. ^^^^ = $18.75 ; $43.75 ; $34375 ; $39.06 ; 
$73.44; $118.75; $593.75; $111,875; $51.56^; $5.86, 

81-90. (p. 154.) ?52<|=:i5|. 19; 38; I2f; 6^; 
8|; 25^; lOf; 7.6; 6. 

12 X 12 
91-100. g3^gg = 15ft.; 22Jft.; 11^0,; 3ft9m.; 

8f ft. ; Hi ft ; 6^ ft. ; 13£. ft. ; 33 J ft. ; 20^ ft. 

f 131. 101-110. (p. 155.) 7 : 9 ; 15 : 3 ; 8 : 11, &c. 
111-120. * ; ^ ; i, &c. 

* In examples of this kind containing a fraction for a denom- 
inator, which makes the statement a complex fraction, the frac- 
tional divisor may be inverted (IF 81) and placed on a line with 

3X4 3X4X16 ,«« 

the other terms, thus : —rr = "Tk = 12.8. 

ft 
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121-130. .5 ; .75 ; 1.3 + ; .875 ; 1.6 ; 2.6 + j .125 ; 
.9875 ; 1.1875 ; .40625. 
131-140. ii i; f ; %-, 3; 9; f ; f; V-i *• 
141-160. £5 = 100s. 3:100orT§ff; f; tV; ¥; A; 

151-160. 13 8. lld. = 167d. £2J = ^X 20X12 

= 690d. i^-i2^;^',i^;^;^^;Sf.,^^., 

3 2 . 4R 1 ^ 

161-170. 8 : 11 ; 8 : 5 ; 16 : 10 ; 2 : 4; 1 : 4 ; 3 : 8 ; 
6:29; 31360:14; 5 : 36 ; 30:9. 

171-180. 3 h. 15 m. = 195 m., and 19 dj. 7 h. 25 m. = 
27805m. ^|^ = -^ff,- ; ^15^5-; ^^; ^| ; .^^^t^ 

im; im; tm; ^^^5 ifff 

IT 133. 181-190. (p. 156.) lOdj. is the unknown 
term, or the term for which an answer is required, and 5 dj. 
the given term. The ratio of 10 to 5 is J^. Hence 100 
-XJ^ = 200m.; 800 m.; 40 m.; 220 m.; 190 m.; 174 m.; 
155 m.; 241m.; H^m.; 18fm. 

191-200. ^=48; 72; 32; 144; 96; 24; 16; 

18; 4; 8. 

201-210. ^^^^= $5.60 ; $4.66 ; $12.44; $28 ; $11.66 ; 
$6 ; $10 ; $16 ; $4.59 ; $11.45. 

211-220. ^^^^ = $28.89 ; $23.33 ; $87.78 ; $212.72 ; 
$16.39; $45.56; $36.28; $2.40; $360; $7.09. 

221-230. ^^^ = £22.5, or £22 10 s. ; £19 13 s. 9 d. ; 
£8 2 s.; £6 8s. lOJd. ; £100; £22 5id.; £78 15 s.; 
£140 12s. 6d.; £22 2s. 5f d.; £8 8s. 9d. 

231-24a ^^^ = 356i bu. ; 337^ bu. ; 393^ bu. ; 365 

bu. 2 pk. 4 qt ; 440 bu. 2 pk. 4 qt. ; 403^ bu. ; 450 bu. ; 
412^ bu. ; 431i bu. ; 421 bu. 3 pk. 4 qt. 

241-250. ^^^^or^^^^^ = 123ifeet; 82J 

ft.; 165ft.; 132ft.; 103^^ ft.; 156Jft. ; 138^ ft-; 198ft.; 
144|Jft.; 163.35 ft. 
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REDUCTION OF CURRENCIES. 

To B£DUC£ FEDERAL MONEf TO THE SEYESAL 

CUKBENCIES. 

Multiply the Sum hy such a Fraction as $1 is of£l, 
$1 = 4 s. 6 d., or 54 d. sterling. £1 = 240 d., and £3^ 

= 'ifj, &c. 

% 135. 251-260. (p. 157.) $1 = £^ sterling, and 
i^^ = £28i, or £28 2 a. 6 d. English or sterUng moiiey ; 
$l = £i Ca. Hence ?^=£31 58. Ca.; £37 lOs.N.E.; 

£50N.Y.; £46 17s. 6d. Pa.; £29 3s. 4d. Ga.; £28 
2s. 6d. N. E.; £37 10s. N. Y.; £35 3 s. IJd. Pa.; £21 
17 s, 6d. 6a, 

To BBDtrOE THE SEVERAL CUBBSNGIES TO FeDEBAL 

MOKET. 

deduce the Shillings^ Pencty and ParihingSj if any^ to (he 
Fraction of a Pounds and mtdtiply the sum hy sueh a fraC' 
lion as £1 is of $1. 

261-270. 9 s. 8 d. = 111 d., or £^, or £0.4625, As 
£1 sterling = %^, ^17.4625 x y _ %ii,^\ ; $69.85 ; $58.21 ; 
$43.66 ; $46.57 ; $74.84 ; $30.94 ; $23.21 ; $2476 ; 
$39.79. 

271-280. £16 5 8. l^d. sterling; £18 1 s. 3 d, Ga« ; 
£21 13s. 6d. N. E.; £28 18s. N.Y.; £27 Is. lOjd, 
Pa.; £16 17s. 2d.Ga.; £1 48. 9d.N.E.; £1 13s-N.Y.; 
£1 10 8. ll^d. Pa.; 19 s. 3d. Ga. 

281-290. (p. 158.) 78. 6 d. r= 90 d. = £0.375, and 
^^^ = $lf; $1.50; $1.25; $0.93f ; $1; $1.61; 
$3.96 ; $2.97 ; $3.17 ; $5.09. 

291-800. £1 sterKng = $i^, (f 134,) and £1 Canada 

4 
= $4. Hence £1 Canada is tx of a pound sterling. 

,^uid — 

i|p. = f X ^ = A -^s. for Canada currency. 
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As £1 N. E. = $3i, or JJjf , :^ z=: J N. E. ; ^ N, Y. ; 
f Pa. ; fi Ga. ^" 

296i B7 answer to example 291 above, £1 Canada is 
£^ sterling. Therefore (£9 2 s. 11 d.) X A = £8 4 b. 
7 j- d. Ans. for Canada currency ; £6 17 s. 2^ d. N. E. ; 
£5 2s. lOfd. N.Y.; £5 9s. 9d. Pa.; £8 16s. -I^d-Ga- 

f 137. 801-310. By f 1 3ff , ^^ = $2f «, the par 

value ; but the par value of £1 -|- the premium = 1.09. 
Hence ^|^ X 1.09 = $33.91 ; ^^ x ^ >< i.09 __. ^73.67 ; $116.- 

27 ; 11 s. 6 d. = £f g, &c. = $2.79 ; $2.26 ; $1.43; $63.64; 
$4.76; $45.78; $133.95. 
311-320. By f 13S, *-^2^ = £^, the par value- 

The par value of $1 -|- the premium = 1.08. Hence ^^ 
-4-1.08, or ^^ XT.i^=^£20 16 s. 8d.; £145 16 8. 8d.; 
£72 18 s. 4 d. ; £1 8 s. 1^ d. ; £5 18 s. 9 d. ; £4 2J d. ; 
£16 12s. 6d.; £7 Is. 2id. ; £208 6s. 8 d.; 5s. 6Jd. 

321-330. (p. 159.) 88. 9 d. = £.1875, and ' ^^^^^^^'^ 
= $0.90; $0.56; $1.37; $12.30; $44.12; $80.58; $4.58'; 
$236.29; $4822f ; $19.91. 

331-340. ■ "^^xIo975 = ^^ ^^-5 ^^ ^«- ^5^-' ^^ ^^^• 
5Jd.; £5 14s. 3^d.; £13 lO^d.; £29 4 8. 3jd.; 7s. 
2d.; £1 19s. 7id.; £46 28. 6^d.; £164 2id. 

PRACTICE, &c. 

f 139. 341-360. 12^ cts. = $i, and 14 X i= $1.75 ; 
$2.33 ; $3.50 ; $4.37^ ; $2,625 ; $2.80 ; $5.25 ; $7 ; 
$4.66; $5.60. 

361-360. (p. 160.) $25^i200bu.; 150 bu.; 125 bu.; 
100 bu. ; 75 bu. ; 62^ bu. ; 50 bu. ; 66§ bu. ; 80 bu. ; 133^ bu. 

361-370. $24; $36; $30; $27; $38; $45; $18; 
$21 ; $38.40 ; $28.80. 

371-380. 50 ct. = $i, and $24 -^ J = 48 days ; 82 dy. ; 
88.4 dy.; 42fdy.; 34Hdy.; 25|dy.; 64 dy.; 64f dy.j 
30 dy. ; 27f dy. 
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381-390. 36 X t = $13.50 5 $18 ; $27 ; $31.60 ; 
$22.50 ; $20.25 ; $21.60 ; $29.25 ; $28.80 ; $24.75. 

391-400. $27-7-^ = 2165 270; 162; 108; 135; 144; 
72; 67^; 86f ; 324. 

% 140. COMPLEX ANALYSIS. 

No rule affords tlie pupil a better opportunity for the ex- 
ercise of his judgment, in performing the operations of 
examples, than Analysis, and especially Complex Analysis ; 
and no rule affords the teacher a better opportunity for 
testing the thoroughness and independence of his pupils. 
In this work (the arithmetic) the section is an important 
one, embracing a large number of examples in many departr 
ments of business. The rule given on page 161^ will apply 
to all examples, and needs no exceptions. Different teachers 
and pupils will, of course, have their favorite ways of vary- 
ing and abbreviating it, after they have become familiar 
with it. 

When the pupil shall have become expert in performing 
examples by the rule, step by step, it will be desirable that 
he shall receive some hints in regard to combining and 
varying the several steps of the process. 

The following may be given as a specimen, which, as will 
be observed, is an extended application of % 133* 

Write in the numerator of a fraction the term which is 
of the same kind as the required answer. 

Take any two terms that are alike, (of the same denomi' 
nation^ and consider whether^ from their relation to the ques' 
tion, the answer tcill be greater or less than the numerator. 
Express the ratio of these tudo terms in the form of a fra^c^ 
tion, making the greater number the numerator when the an^ 
swer wiU be greater, and the less number the numerator when 
it will be less. Write this fraction as a multiplier after the 
numerator expressed. 

Arrange ths otker terms in Hhe manner^ and reduce A0 
fraction, Sfc. ^ . ^ 
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. The operation of Example 403, p. 162^ hj the role, (in 
the arithmetic,) and by the above variation, would be as 
follows : — 

As 13 (men) corresponds to the required answer, we 
Write that number as the numerator of a fraction, thus: 
JL^-^ — . If 78 acres require 13 men, one acre will tequire 
•^ as many. Hence 78 is written as a divisor, and the ex- 
pression now becomes ^ . If, to reap a field in 6 days, 

13 men are required, 6 times as many men would be neces- 
sary to reap it in 1 day. Writing 6 as a multiplier, we have 

~^' Now it will require 72 times as many men to reap 

72 acres, as it will 1 acre ; therefore the expression becomes 

yg — • But it will require but ^ as many men to reap 

a field in 36 days as it will to do it in 1 day. We must 

therefore divide by 36. Then ^|$^^ = 2 Ans. 

Writing, again, 13 as a numerator, we next take 78 acres 
and 72 acres, (both of the same kind,) the latter of which 
is the unknown term, or the term for which we wish to ob- 
tain an answer. Now it will require less men to reap 72 
acres than to reap 78 ; that is, it will take f f as many. 

Writing this after the numerator, it becomes ^^-^ • Next, 

taking days, it will require less men to reap a field in 36 
days than in 6 days ; and our next multiplier will, there- 
fore, be ^, which, written after the former expression, gives 

13X72X6 o * 

78x36 — ^ -^^^' 

f 141. 403-41SJ. (p. 162.) See above. 2; 36; 4; 
6; 24; 18; 8; 12; 9; 3. 
41S-423. 36X1 = 48; 144; 16; 82; 72; 24; 96; 

12 ; 4 ; 9 ; 6. 

424-434. ^^.^^^ = 288; 192; 64; 144; 96; 72; 
36 ; 48 ; 32 ; 18 ; 24. 

435-446. ^^g^5^ = $20 ; $5 ; $2.50 ; $12.50 ; $18.75 ; 
$8.75; $7.50; $10; $1.25; $6.25; $16.25. 
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446-466. 2tons = 44801b. ??>^^=162m.;86m.; 

67^10.; 45m.; 18m.; 40Jm.; 31Jm.; 180m.; 49im.; 
13Jm. ; 27 m. 

457-467. ^1^x16 ~ ^ ^^' ' ^ °^^* » ^ ™^* ' ^ ™®* » 
4 mo. ; 1 mo. ; 12 mo. ; 24 mo. ; 3 mo. ; 16 mo. ; 36 mo. 

^«« 8 X 10 X 100 , ^ ,„ -r -.^ 

468. ' 124. V 40 ^^^^' \*^^ B '^j ^^^ ^^^^ ^ 

operation of Example 57, T l^W.) 

469. iZ«>A|A3^=in6bu. 

470-480. 54; 108; 432; 72; 144; 648; 324; 162; 
216; 16; 48. 

481. ^'^^^3^^ = $19.39. 

482-492 18X32X16X15X5X9X3* _o oa. ^o. 07. 

18; 54; 3; 4; 6; 2; 1. 

49^-504. £5 lis. 7id.; 64; 25; 80; 16; 20 ; 35 ; 
112; 40; 15; 8; 1. 

505-608. $16.58; 337^; $198.86; 960. 

609-619. (p. 164.) 9f; 7^ ; 12; 6; 18; 24; 16; 
14| ; lot ; H 5 8f . 

620-522. $^95X9Xl3^mo. ^ 

87.5 X 8 j. X $27.75 87.5X8X10X27.75X8 

°^' 2iX 15^' 23X3 X 1 X46 

= 183f^m. 

624-626. 4; 96. 

626. e^=^^. 9^=^^ '^^^^f^ ^r^^LVi 

= 8 Ans. 
627. »:5»X^XUX8^j74 34^ 

528. 22?i<|X6=675. 

629. "><^a^|><yxi6 ^ 10584 lb. = 4 T. U cwt 2 qr. 



«Qn 7X340X6X3X32X7 __ oQy. 
•'«*"' 40X4X2X 8X9 — ^^^' 



* This statement is redaced wholly by cancelling. 
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DUODECIMALS. 



% 143. 681-640. (p. 166.) 22 7'; 39 6' 3"; 2 4' 

2// 9///. 4 2' 9" 9'"; r 4" 11''' 3'"-'; 5' 2" 1'" 3""; 10 4' 

2" 6'"; 20 8' 5"; 31 7" 6'"; 15 9' 1" 7'" 6"". 

641-^6a 39 1' 7" 8'"; 2 6' 4" 4'" 6""; 1' 9" T" V" 

4'""; 12 2' 6" 1'^ 2""; 7 9' V 5'"; 11 5' 7" 10'"; 6 6' 

7" 3'" 11""; 1 11' 3" 4'" 8""; 1' 1" 1'" 10"" 9""'; 3" 
•3/// 5//// 5/////^ 

661-654. 13 11' X 1 9'= 24 4' 3",X 6= 146 1' 6", 
V 6" = 18" or tt^T ft. = f 146 J Ans. ; 231^ ; 197^2^ ; 585. 

666. 128 X 8 9' X 3'z= 7000 cu- ft., -7- 128 = 54^^ 
cords. $6.25 X 64|i z= $341.80. 

666-567. =397 sq. ft. 4', &c.,-^9r=44ycL 1 4' = 
44^^ yd. = 44^^ yd. ; 78- 

568. =2940cu.ft.,-^l6 = l88|. 

669. = 50 yd. 7 10' 6", and 7 10' 6" = 1134", 1 sq. 
yd. = 129 6," i^l = J, and 50f yd. = Ans.* 
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* See Appendix, '* Duodecimals." 
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T 14«. fiei. 2 5')17 6* S"(7 8'; 
16 11 

7' 3" 
7 S 

eeS-fiM. 2 5'; 3' 6" ! 9 4'; 6' 10". 

666-670. 1 T 6"; 9' 9"; 4 4'; 8 8'; 2 2'. 

671-875. 2 5' 6"; 3 5'j 6 10'; 9' 10"; 4 11'. 

679-680. 6 1'; 8 2'j 4 1'; 12 2'; 4 8". 

681-688. 7" 5'"; 12 10'; 1 2' 10"; 2' 5" 8'"; 2' 1" 



MISCELLANEOUS ANALYSIS. 

f 146. 683. (p. 168.) Father's age 35, and sod's 5. 

684. Both nnmbera are together equal to 6^ times the 
lees ; therefore 13 -^ 6^ = 2 the leas, and 13 — 2 = 11 
tiie greater. 

S86. The two numbers are equal to 4^ (1 -|- f) times 
the greater. 25 -^ -y = 17J the greater. 25 — 17J 
=: 7i the less. 

686. 17 boys, and 34 girb. 

687. Sepresent the first day's journey by 1. The sec- 
ond will then be 2, and the third 3x2 = 6, and their sum 
will be 10 times the first. 144 ^ 10 = 14.4 miles the first, 
43.2 m. =:: the second, and 86.4 m. = the third. 

6S8> The three contributed 6 times A.'s share, &c 
A. $450, B. $900, and C. $1350. 

689. The daughter has 1 share, the widow 1 share -|- 
600, and the son 1 share + 600 -|- 800. Then 3 shares -j- 
$2000 are equal to $5000. $5000 — $2000 = 3000, ~- 3 
= $1000 for the daughter, widow $1600, son $3400. 

690. Let 1 represent the first part, 2 the second, 2 -{• 7 
the third, and 1 -(- 18 the fourth ; in all 6 times the first 
put + 25. 194 — 25 = 169, -^ 6 = 28J the first, &c, 
%i, 63i, 46*. 
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691. 6 X 5^ = 33. 9 — 6 = am., the constable's gain 
per hour. 83 -^ 3 ^ 11 hours. 

692. (1 X 22) + (8 X 2) = 38. 418 -^ 38 = 11 cows. 
11 X 2=22 calves. 

693. ^^' = 35. 
594-596. 30 fit. ; 72 ; 84. 

597. All together are equal to 4 times the first, -{- 8. 
The numbers are 22, 24, 50. 

38:? 

598-599. -^:^rSf^fiT^=^iiH^o\irB; 10^^ hours. 

600-601. 5 boys, 10 men ; the number — ^J^ = f . The 
remainder — f = J of itself. J of f = |^. 18 is f of the 
number, which is 40^. 

602. In one daj, A. can do -^ of ^ = ^ of the work, B. 
J of ^ = tV> C* i^ of J = ^, and ail together ^. 1 (the 
whole work) -^ ^J = 3 J days. 

603-605. The difference between their ages would be 
8 years, = ^ the age of the elder, or the entire age of the 
younger. 8 -(- 5 (or 16 — 3) = 13 yr. ; 16|f ; 3f dy. 

606. (p. 170.) Let the fii'st flock be represented by 1, 
and then the others will be 1 — 33, 1 — 95, 1 — 200, in all 
4 times the first flock — 328. 668 -f 328 = 996, ^ 4 = 
249 first flock, second 216, third 154^ fourth 49. 

607-608. 80; $320. 

609. The first would fill it 3 times per hour, the second 

4 times, and both together 7 times. The third will empty 
it 2 times per hour. 7 — 2 = 5. It will therefore be filled 

5 times per hour, or once in -^ h., or 12 minutes. 

610. ♦ — foft = A- 32-=-yV = 1S0. 

611. 48 seconds = 7^5^ hour. 12 miles = 3840 rods, -7- 
75 = 51.2, -{- 5 = 56.2 rods, distance of the hare in ad-^ 
vance of the hound when the latter starts. 18 — 12 = 6 
miles = 1920 r., the hounds gain per hour. 56.2-^*1920 
= tIMtf h. = 1 min. 45f sec. 

612-618. $8400; $3000. 

614, 5 + 9 = 14. A of 1^6 = 70, the first. ^ of 196 
= 126, the second. 
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815. U — 8 = 9. JgL of 19 = 69§, 1st | of 19z=: 
50J, 2d. 

. 616-620. 6^1; $438.75; ■^, ^, ^y; $46, $43, 
$60; $3,875. 

621. His distance travelled, -f- " as far again " == 2 
times bis distance. Then 2 -(- ■j'a- 4" A = 2-AV *i™L®Sj &^c. 
119-r2Tyy = 532ff mHes. 



XL PROPORTION. 

f 1«1. I-IO. (p. 172.) 15; 28; 10; 9; 15; Ij 

2; 10; 11; 27. 

11-80. 1; 3.6; 9i; li; 2;16; 8; 12f;1.875;15^. 

81-30. 6§; 9i; 12J ; 5f ; 7^^; 1.46875; 2^; 8.75; 
7; 12. 

81-40. A^;l#f; 25; 4;i*;18; 7A; 6^; 4; A- 
41-60. 3.6; If ;. 6; 2f ; 3.75; i; 18^; 4^; 2^^; 46f 

f l«a. 61-70, (p.l73.) 2:1::7:— ; 8;2::9; — ; 
4 : 3 : ; 8 .'— , &c. 

71-9a 4 : 3 : : 5 : — ; 7 : 6 : : 8 : — , &c 

91-110. 17:16::4:— ; 8 : 2 : : 3 :— , &c 

111-180. 4:f ::1: — ; 9:f ::1:— , &c 

181-160. 3J; 6; 6; 12; 9|; 5^ ; 42|; 22^; 4^:; 
6; 11, &C. 

f ISiS. 168. (p. 175.) 20 : 44 : : 5 : ? — that is, 
iig^ = UAn8. 

158-160. 5 ; 20 tons ; 10 dj. ; 7 men; 14 dy.; 6; 
430j|JgaU.; llif min. 

161-17a $3.69; $3,375; $98.33; $171,875; 6 per 
cent.; lyr. 7 mo. 6d7.; 46^ per cent.; 5 jr. 9 mo. 18 
dy.; 117; $40. 

171-177. 40; 70bu.4#qt; Sk; f : L5 ;: 9f : 19j.; 
86; lOdy.; J : 3^ : : 4^ : 18yd. 

178-184. $36.96 ; £9 11 s. 8 d. = 2300 d., and 4 s. 6 d. 
^54d. 54:3300::l:$42|f; 144; $57.02; 8602.15 
dwt ; 128 ft. 10.875 in. ; 100. 



186-190. <p. 177.) 4mb. 6<ly.; 10.5; 12; £1^ = 
£if . Then 112 : 24.5 : : £^f : 5 s. 2id.', $1530.675 ; 
$^, or 23 cts, +. 

COMPOUND PROPORTION. 

IT 1S7. 191. (p. 178.) By Analysis. 

9 : 13 63 X 13 X 17 

<^ . j^ : : 63 : 221 rods Amb. ^x 7 ~ ^^^ ^°®* 

192-198. 5 men ; 18^ reams. 

194. 60: 15 
45 : 100 
8 t 9 : : 16 : 8^dy. Ans., ot thus: 
4: 3 16 X 15 X 100 X ^ X 3 X 9 

8: 9 60X45X8X4X8 -"^w- 

195-196. $142.50 ; 9 men. 

197. 8 mo. 24 dy. = 8.8 md. 

$1.00 : $496.50 : : .06 : $21,846 AnS. 
12 mo. : 8.8 mo. 

198. 496.50 : 1.00 ^, ^,^ ^ 

8 8 • 12 ' ' 21.846 : 6 per cent. 

20a .06:21.846 ,„ „„ 

496.50 : 1.00 " ^^ ' ^'^ °'°- 

AEBITRATION OP EXCHANGE. 

T 1S9. 201. (p. 180.) 
25 copecks ; 4 pence 

16 pence : 5 piasters „„„. , «.„ - 

12 piasters: i florin «: 8000 copecks : 64ffriffl08 An* 

7 florins : 36 francs 



202. 8 

14 
6 



80 

3 

^ : : 24 : 202J- pounds Ans. 

10 ^ 126 

F 
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203-206. 6400 roubles ; 15 bags ; 60 yds. 
206. (p. 181.) 104 : 100 

70 : 100 
142 : 100 ' • ^^^^ • ^^^^A -^i«- 

105 : 100 
207-210. $1.08 ; 2975 reas ; £416 13 s. 4 d. ; 13 bbls. 

FELLOWSHIP. 

f 161. 211. (p. 182.) $200 + $500 = $700 the whole 
stock. Then 700 : 200 : : 350 : $100 A.'s share. 

700 : 500 : : 350 : $250 B.'a share. 

The same by analysis ; f ^^ X 350 = 100 A.'s share. 
^^ X 350 = 250 B.'8 share. 

212. A. $58.50, B. $45.50, C. $65. 

213. A. $156, B. $312, C. $468. 

214. 70,42,56,28. 

216. A $24, B. $12, C. $36. 

216. A. $56.19, B. $233.33 ; C. $210.48. 

217-218. $ff or 68cts. ; A. $160, B. $80, C. $40. 

219. Widow $400, eldest son $480, youngest son $400, 
daughter $320. 

220. J, i, i, ^ z= ^, ^, -^, ^^. Fractions of a com- 
mon denominator are to each other as their numerators. 
Hence, use the above numerators as ''shares," 150, 100, 
225, 175, Ans. 

COMPOUND FELLOWSHIP. 

f 163. 221. (p. 183.) 
200 X 4= 800 1800 : 800 : : 500 : $222.22 A's. 
600 X 2 = 1000 1800 : 1000 : : 500 : $277.78 B.'s. 

1800 

222. A. $100, B. $96, C. $80. 

223. A $78, B. $93.60, C. $62.40. 

224. Let the ^'certain sum," and ^ certain time," of 



AVERAGE. 



6d 






1 
i 



559 : $195 A/s. 
559 : $130 B.'s.An£i. 
559 : $234 C/s. 



which fractional parts are to be taken, be represented by a 
whole number, or 1. Then 

1X1= 1 

2Xi= § 

8Xf = ^ 

m 

226. (p. 184.) 

nnn ^ ^o °^^ — on^ ^^^^^ ' ^^^^ • ' ^^^^.lO : $585.60 A. 
i^nA K^'Zlk^ 26100 : 9000 :: 1592.10 : $549. B. 
1500X 5 mo.— 7500 ^qiqq : 7500 : : 1592.10 : $457.50 C. 

26100 

226. A. $52.50, B. $17.50, C. $21, D. $63, E. $140. 

227. A. $10.91, B. $13.64, C. $15.45. 

228. A. $1.80, B. $1.92, C. $2. 
229. 

!Jo V 1o - 900 00 ^^^ • ^^^ •• ' ^^2-^^ '' ^^- ^'^ «^- 

Ino ±K Z 97n 00 ^^^ : 200 : : 162.50 : $50. B.'s " 
600 X .45 — 2m00 gg^ . gy^ . . ^g2^g^ . ^^^^^^ ^^^ ^ 

650. 
230. A. $9f, B. $lli, a $6J, D. $13^. 



XII. AYEMGE. 

f !««• 1-10. (p. 185.) 2; 5; 5; 4; 5; 6; 8; 

3; 5; 15. 

11-20. 15; 62; 73; 17; 40; 14; 20; 10; 9; 10. 

21-30. 16i; 29 J; 27^; 89^; 32f ; 25^; 27^; 3|; 
22i; 26J. 

31-40. 2A; 11^; 6|; ^; 12^; 8.53; B^Uil 
ld% ; 265.5 ; 56i. 

41-46. 31f yd. ; 173^ lb.; 61 tons of hay, 35 bu. of 
grain ; $1.17^ per bu. ; 12 yr. 7 mo. 6 dy. 



ALLIGATION MEDIAL. 

f 167. 46^60. (p. 187.) 30 cts. ; 22| carats ; 10 oz. ; 
7lTfe*';7cts. 



64 EQXJATIOll 01 FAIHENTS. 

EQUATION OF PAYMENTS. 

T 169. 61-64. (p. 188.) 4 mo. 5 dy. ; 8Q dy. ; 18 nw. 

4 dy. ; 49 dy. ; Mareh 10. 

65. (p. 189.) The first payment is due in days, and the 

other three respeetively, in 30, 57, and 72 days, from March 4. 

Then 200 

l50X30z= 450O 37500 — 850 = 44 days. 

200 X 57 zz: 11400 44 days added to Ma^ct^ 4 
300 X 72 = 21600 = ApriJ 17, Ans. 

850. 37500 

6^ The last three payments are due in 11, 23^ and 35 
dy. Sum of products 26500. Sum of payments $1400. 
26500 -r 1400 = 19 dy., or Jan. 26. The account was on 
interest from Jan. 26 to Oct. 9, (8 mo. 13 dy.) Interest on 
$1400 for 8 mo. 13 dy., = $59.03. 

67. Payments due ki 0, 5, 6, and ^2dy« Sun^ ef 
products 10100. Sum of payments $1000. 10100-^ 
1000 zz: 10 dy., or March 29. Interest on $1000 from 
March 29 to Dec, 11, (8 mo, 12 dy.,) $42. 

68. Times, 0, 9, 21, and 23 dy. Sum of proi^ucts 987.50 
Sum of payment $61.75. Due in 16dy., or Oct. 26. 

' 69. Tunes, 0, 19, aad 61 dy. Products 3170.58. Pay- 
ments $150.71. Due in 21 dy., or June 26. 

60-68. Ia 19dy.5 May 29; Jaii. 24; Jan. 20; Feb. 
18 ; May 22 ; Sept. 4 ; April 5 ; May 12. 

AliLIGATIOlS ALXEJtNATE. 

f 171. 69-76. (p. 191.) 

Assume 1 lb. X 5 ot. oosts 5 ct | As the assumed quan- 
*< 1 lb. X 8 ct. oosts 8ct. 
21b. cost 13 ct. 

2 lb. at 7 et. cost 14 ct 

14 — 13 = 1 deficiency. 

or increase the one above it. The difference between the 

priori of tlie mixtitreiy 7,aod thei price greatap> 8, is 1. This 

differencGt 1, is continued in the deficiency, 1, ouee* Hep^ 



tities cost too little, we 
must diminish the quan- 
tity whose price is below 
the price of the mixture, 
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we may add 1 to the quantitj at 8 cts.,= 1. at 5 ct., 2 at 8 ct^ 
Answer for the mixture at 7 cts. 

Proof: 1 lb. at 5 ct. costs 5 cU 

2 lb. at 8 ct cost 16 ct. 
31b. cost 2lct 

3 lb. at 7 ct. cost 21 ct 

At 6 ct., assume 2 lb. each. Then 
2X5= 10 
2X8= 16 

41b. cost 26ct 8 — 6 = 2. 2-J-2=L Take 1 
4 lb. at 6 ct. = 24 ct lb. less at 8 ct, z= 2 lb. at 5 ct. and 



Excess 2ct 1 lb. at 8ct. Ans. 

At 5 j- ct, assume 51b. each. Excess 10 ct. Take 41b, 
less at 8 ct., = 5 at 5 ct., and 1 at 8 ct. 

At 6 j ct., take 2 lb. at 5 ct. and 1 lb. at 8 ct. Deficiencj 
1^ ct. Take 1 less at 5 ct., = 1 at 5 ct and 1 at 8 ct. ; 1 at 
5 ct, 5 at 8 ct. ; 5 at 5 ct., 7 at 8 ct ; 1 at 5 ct., 3 at 8 ct 

76-80. Assume 2 at .70, and 3 at 1.00. Excess .40. 
Take 2 gall, less at 1.00,= 2 gall, at .70, 1 gall, at 1.00 ; 1 
at .70, 2 at 1.00 ; 5 at .70, 1 at 1.00 ; 1 at .70, 5 at 1.00 ; 
1 of each. 

81-86. Assume 2 bu. each. Excess 20 ct. Take 1 less 
at .70, or 2 more at .40, = 2 at .40 and 1 at .70, or 4 at .40 
and 2 at .70 ; 5 at .40 and 1 at .70 ; 1 at .40, 2 at .70 ; 1 
at .40, 5 at .70 ; 1 of each. 

86-90. '- Assume 5 lb. each. Excess 25 ct Take 1 less 
at .75, = 5 at .30, 4 at .75 ; for 62^ ct assume 5 at .30 and 
10 at .75. Deficiency .37^. Take 3 lb. more at .75, = 6 
at .30 and 13 at .75 ; 5 at .30 and 1 at .75 ; 2 at .30 and 1 
at .75 ; 7 at .30 and 2 at .75. 

91-95. Assume 1 oz. of each. Excess 2 cts. Take ^ 
oz. more of 12 carats, or j- oz. less of 20 carats, = 1^ of 12, 
1 of 18, and 1 of 20, &c. 

For 15 carats fine, assume 1 oz. each. Excess 5 ct Add 
If of 12,= 2f of 12, 1 of 18, and 1 of 20. Or we may 
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assume 3 oe. eaok. Excess 10 et. Add 8^ of 12, =s 5^ of 
12, 2 of 18, and 2 of 20. 

For 17 carats, assume 1 ez. each. Defloiencj of 1 ct. 
Add loz. of 18, = 1 of 12,2of 18,andlof 20; or we may 
assume 1 oz. of 12, 2 of 18, and 3 of 20. Excess 6 ct. Add 
1^ of 12, &c. ; OF assume 2 az. each. Deficiency 2 ct. Add 
2 oz. of 18 carats, &c. 

For a mixture of 19 carats fine, assume X oz. e^b, De- 
ficiency 7 ct. Add 7 oz. of 20, = 1 of 12, 1 of 18, and 8 c^ 

20 ; or we may assume 5 oz. each. Deficiency 35 ct. Add 
35 oz. of 20, &c. 

For 14 carats, assume 1 oz. each« Excess 8 ct. Add 4 oz. 
of 12, = 5 of 12, 1 of 18, and 1 of 20 ; or assume 1 of 12, 
2 of 18, and 8 of 20, and add 12 oz. of 12 carats, <&c 

96-100. (p. 192.) Assume 1 gall. each. Deficiency 

21 ct. Add 7 galL'sft 25 ct., = 1 gall, at .20, 8 gall, at .25, 
and 1 gall, of water. 

For a mixture at 18 ct. per gall., assume 2 gafl. each. De- 
ficiency 18 ct. Add 9 gall, at .20, (or take 1 gall, less of 
water,) = 11 gall, at 20, 2 at 25, and 2 of water. 

For 16 ct., assume 1 gall. each. Deficiency 3 ct. Add J 
gall, at 20 ct., = If gall, at .20, 1 at .25, and 1 of water. 

For 21 ct., assume 1 gall, at .20, 2 gall, at .25, and 3 gall, 
of water. Deficiency 56 ct. Add 14 gall, at .25, = 1 gall, 
at .20, 16 gall, at .25, and 8 gall, of water. Or we may 
take 2§ gall, less of water. Sec. 

For 12^ ct., assume 5 gall. each. Excess .37^. Take 3 
gall, less at .25, or add 3 gall, of water, = 5 gall, at .20, 2 
at .25, and 5 of water, &c. 

101-105. 101 performed. 

For a mixture at 20 ct., assume 10 gall, of water.* Ex- 
cess $2.00. Add 10 gall., = 20 gall. 

For 22 et., assume 5 gall, of water. Excess $1.90. Add 
8Agall.,z=13^TgaU. 

* Quantities already giyen (as 50 galL vinegar) moat not be 
varied. 
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For ld| cLy assume 20 galL Exeess .875. AAA 4f gall., 
;=24§gaU. 

For 16 ct, assume 25 galL Excess $2.00. Add 12^ gall., 
= 37^ galL 

106-tIIO. Assume 10 gall, of water. Excess $1.25. 
Add 3^ galL, = 13^ gaU. 

For 25 ct, assume 30 galL Excess $2.50. Add 10 galL, 
= 40galL 

For 12^ ct, assume 100 gall. Excess $2.50. Add 20 
gall., = 120 galL 

For 33^ ct, assume 5 galL Excess $5.00. Add 15 gall., 
= 20 galL 

For 30 ct, assume 25 galL Excess .50. Add If gall., = 
26f gall. 

lll-116t Assume 10 gall, each, at .32 ct. and of water. 
Excess 2.35. Add llf gall, of water, = 21f gall. 

For a mixtare at 28 ct. per galL, assume 15 galL at 32 ct. 
and 5 of water. Deficiency 5 et. Add 1^ gaU. 32 ct, = 16^ 
gall, at .32 and 5 of water. 

For 19 ct., assume 10 gall. each. Excess 2.85. Add 15 
galL water, = 10 at .32 and 25 of water. 

For 15 ct, assume 20 galL each. Excess 5,0^. Add 33f 
gall, water, = 20 gall, at 32 and 53f of water. 

For 23 ct, assume 5 gall. each. Excess $1.55. Add 6^ 
gall, of water, = 5 gall, at .32 and llj^ gall« of water. 

116-120. Assume lib. at lOct, 2 at 18ct, and 3 at 
20 ct Deficiency 8 ct Add 8 lb. at 20 ct, making 1 lb. at 
10 ct, 2 at 18 ct, and 11 at 20 ct, in all a mixture of 14 lb. 
Bj ^ 160, as 141b., the mixture obtained, is to 2001b., 
the mixture required, so are the several proportional quaur 
tities obtained, 1 lb., 21b., and 11 lb., to the several proper^ 
tional quantities required. Thus : — 

14 : 200 : : 1 : 14f lb. at 10 ct. 
14 : 200 : 2 2 : 28^ lb, at 18 ct 
14 : 200 : 2 11 I 157+ lb. at 20 et 

200 lb. the quantity required. 
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For 14 ct, assume 1 lb. of each. Excess 6 ct. Add l^lb. 
at 10 ct., = 2j- lb. at .10, 1 at .18 and .20 each. In all 4^ lb. 
Then 4.5 : 200 : : 2.5, &c,=: llljlb. at 10 ct, 44| at .18 
and .20 each. 

For 17 ct, assume 101b. of each, and balance the defi- 
ciency by adding 10 lb. at .20, &c, &c., = 50 Ib.^ at .10 and 
.18 each, and 100 at .20. 

For 1 6 ct, assume 1 lb. of each, &c., = 66| lb. of each kind. 

For 12 ct, assume 6 lb. at .10, and 1 at .18 and .20 each. 
Add 1 lb. at .10, &c., = 155f at .10, 22f at .18 and .20 each. 

121-126. Assume 1 lb. at .75, 2 at .87 j-, and 2 at 1.00. 
In all 5 lb. Then 5 : 150 : : 1, &c, &c., = 30 lb. at .75, 
€0 lb. at .87^, and 60 lb. at 1.00. 

For 85 ct, 70 lb., 40 lb., and 40 lb. Ans. 

For 95 ct, 20 lb., 20 lb., 110 lb. 

For 80 ct, 110 lb., 20 lb., 20 lb. 

For 78 ct, 120 lb., 24 lb., 6 lb. 

126-180. Assume 30 gall. Excess $1.50. Add 30 gall.| 
=:60gaU.; 120 gall.; 15gall.; 6gaIL; 34f gall. 
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A table of Boots and Powers, convenient for reference, 
will be found in the Appendix. 

iri73. 1-10. (p. 193.) 256; 64; 16; 1; .125; 
1.5625 ; .00004096 ; 19.683 ; 130321 ; 13.0321. 

1 1-50. The powers of 2 = 4, 8, 1 6, 32. Powers of 3 = 
9, 27, 81, 243. Powers of f = |, ^, if, ^V Powers of 
1^ or J = f or 2i, ^ or 3f , H or 5^^, W or 7^1 . Powers 
of 2.5 = 6.25, 15.625, 39.0625, 97.65625. Powers of 40 
= 1600, 64000, 2560000, 102400000. Powers of 3^ or J^ 
z=JL%SL or 11^, ^^ or 37j^, 3Ji^^ or 123|^, ^Wf-^ or 
411^. Powers of 2f or V - W. -4F, -^Mt^^ ^ WF- 
Powers of tSt = t^, x§ J^, yxftjWj Txj'^^nr* Powers of .09 
= ,0081, .000729, .00006561, .0000059049. 
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/ . / \. 

f !»«• ei-7a (p. 1^4.) 2; 3; 9; 4; 7; 5; 6;^ 

1; 8; lO. . 

71-80, 2; 5; 3; 7; 10; 4; 8; 6; 9; 1. 

SQUARE ROOT. 

1[ 179. 81-100/ (p. 197.) 11; 15; 20; 19; U 
17; 14; 16; 13; 18; 25; 30; 21; 27i 22; 29; 23; 

24; 26; 28. 

101-120. 3.1; .32; 3.7; 40; 50; 3.3; .39; 36; 3.4; 
38; 20i=:V>andV'V-=f or4J;* 41; 4.9; .43; 4.7; 
42; 44; 4.6; 4.8; 12^ = ^, and V^^ = J or 3^.* 

121-140. I; t; i; f ; f ; f or2#; ^^ A; 3f ; 3^; 
2f ; H\ \\\ 2i; 8J; \h\^ 5f ; ^; ^% ; 12f 

141-160, 1.41 ; 2.64 ; 3.60 ; 5.38 ; 2.40 ; 7.93 ; 11.83 ; 
2.76; 9.97 ; 24.49 ; 4.89 ; 1.03 ; 21,93 ; 6.14; 19.41 ; .61 ; 
3.81 ; 6.63 ; 13.26 ; 5.47. 

iei-17a 12r.; 13r-; 9r.; 41r.; 48 r.; 14r.; 3jr,; 
8ir.; IS^r,; 38 p, 

171-180. 1.49 ; 2.449 ; .945 ; 269,91 ; 50,7 ; 106.67 ; 
999 ; 9.949 ; 1230 ; 8072. 

181-200, .547 ; i*= .2, and -v/.200000 = .447 ; .894 ; 
1.095; 1.341; 1.643; .353; .707; 1.060; .176; .530; 
.117; ^35; .471; .935; .589; .942; 1.178; .883; .824. 

f ISO. CUBE ROOT. 

The method of explaining the rule for Cube Root bjr 
means of blocks, so shaped as to exhibit a cube with suc- 
cessive additions in sections, is a method usually quite satis- 
factory to pupils, being more appreciable to the eye than a 

* The roots of fractions are obtained by extracting the root of 
the numerator, and of the denominator, separately. Mixed num- 
bers must be reduced to improper fractions before extracting, and 
fractions of which the terms are not exact powers must be reduced 
to a decimal, d^c. 
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purely mental process. It is very desirable to have some 
such helps to render the reasons of the rule clear and intel- 
ligible, but they must, nevertheless, be regarded as helps 
ordy^ and must not be allowed to supersede some such expla- 
nation as is given on pp. 198, 199, which is based upon the 
principles of pure numbers. 

Bhistration of the Etde. (IT 181 •) 

Bequired the cube root of 12167. 

12167 (23 Ans. 
23 = 8 

Trial Divisor. . 



2X2 X3 = 12-09*)4167 
30X2X3 = 18Q 4167 

Complete DiyiMi. 1389 

In the above example, after pointing off the number into 
periods, we find by trial that the largest cube in the left 
hand period is 8, and after placing its root, 2, at the right, 
we subtract the cube (2X2X2 = 8) from the first period, 
and to the remainder, 4, bring down the next period, 167, 
for a dividend. We next take three times the square of the 
root figure already found for a trial divisor, thus: 2^X3, 
or2X2X3=:12. This divisor is contained in the hun- 
dreds (41) of the dividend 3 times, which we place in the 
root, and also its square, 9, at the right of the trial divisor, 
supplying tens' place with a cipher. Then multiplying 30 
times the root already found, 2, by the last root figure, 3, 
(30 X 2 X 3 = 180,) we place the product, 180, under the 
trial divisor, to which it is added, forming a complete divisor, 
1389. Multiplying this divisor by the last root figure, 3, wo 
obtain the product, 4167, which, subtracted from the dividend, 
leaves no remainder. 

* The square of the second root figure, 3, with tens' place 
filled by a cypher. 
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Example 201. (p. 201.) Ex.205. 

i33i (11 Ans. 6859 (19 f 

13 = 1 13 = 1 

laX 8 = 3-01) 331 12x3 = 3-81)5859 

80X1X 1= 30 331 30X1X9 = 270)5859 

331 651 

f 181. 201-2SM). (p. 201.) See above. 11; 20; 30; 
12; 19; 40; 13; 18; 50; Ui 17; 21; 16; 22; 15; 
23 ; 29 ; 24 ; 31 ; 28. 

221-240. (p. 202.) 25 ; 33 ; 3.7 ; 41 ; 26 ; 35 ; 4.4 ; 
46; 27; .48; 4.2; 39; 32; 4.9; 36; .45; 38; .47; 
4.3 ; .34. 3 

241-26a §; i; 4; 42J = ii|3,aiidV'^|i = }or3i; 
2f ; f ; iV; 2f ; A; 2^; A; 1^; ^; 5^; 4* ; 2|; 6f; 
lOi- ; 9^ ; 4^. 

261-280. 1.25; 1.91? 2.35; 3.07; 1.79; 3.97; 5.19; 
1.97; 4.63; 8.43; 2.88; 1.02; 7.83; 3.35; 7.22; .72; 
2.22 ; 4.44 ; 8.89 ; 3.10. 

281-290. 12 in. ; 1 1 in. ; 19 in. ; lOJ in. ; 4^ in. ; 2.8 in. ; 
43 in., or 3 ft. 7 in. ; 4ft. 1 in. ; 4J in. ; 51 in. =: 4 ft. 3 in. 

291-300. 13.2 ; 2.3513 ; 8300 ; 9.27 ; 8.6593 ; 4.0207 ; 
.4344; .9026; 10.09; 7.806; 9.84. 

301-320. .952; .793; .634; .476; .317; .158; ^.119; 
.111; .170; .341; .512; .683; .854; J = .125, and >^.125 
= .5; .793; 1.040; 1.5; 2; 2^; 35. 



XIV- PROGRESSION, OR SERIES. 

T 185^. 1-10. (p. 203.) 1, 3, 5, 7, 9, 11, 13, 15, 17 ; 

— 5, 8, 11, 14, 17, 20, 23, 26, 29 ;— 2, 6, 10, 14, 18, 22, 
26, 30, 34 ; — 2, 2^, 3, 3 J, 4, 4^, 5, 5^, 6, &c. 

11-30. 95, 90, 85, 80, 75 ; 90, 80, 70, 60, 50, &c. 
. 31-60. 55, 60, 65, 70— 80, 85, 90, 95, 100; 63, 66, 69, 
72 — 78, 81, 84, 87, 90, &c. 
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In perfdrtning examples in Progression, it firequently aid^ 
the pupil to express, by means xj£ letters and signs, the dif- 
ferent steps of the process, and then to substitute the value 
of the letters, &c. Such an expression is called a Formula. 

Let a = the first term, d = conmion difference, 1 =: last 
term, s = sum of terms, and n = the number of terms. 
The formula for finding the last term, according to the rule 
on page 204, will then be as follows : 1 = a -f- (n — 1) d. 

For a decreasing series it will be, 1 = a — (n — 1) d. For 

1 — a 
the common difference, d= t &c., and for the sum of the 

a4-l — 

series, s = _I_X n, &c. 

2 
% 187. 61. (p. 204) Formula, 1 = a + (n — 1) d ; 

that is, 5-|-(ll — 1) 2 = 25, last t^m. For the sum, 

B = ^-y-X n, and -i— X H = 1^5, sum of terms. 

62-66. 120 ; 6, dH., 162, sum ; 78 ; 4^ L t., 87 s. ; 
$3140. 

f 189. 67. d= ^~^or^^~^=2cQm.daf:,165sum. 

n — 1 11 — 1 

68-62. 1, 120 ; 3, 162 ; 78, 1 ; 87, i ; 6 per cent. 

f 191. 63. ^^~^+ 1 = 11, number of terms, 165 

sum. 

64-68. 15, 120 ; 9, 162 ; 12, 78 ; 12, 87 ; 20 y., $3140. 

2 X 165 
t 193. ' 69. (p. 207.) j3r-2^=lln.t. 2 com.diff. 

70-74. 15, 1 ; 9, 3 ; 12, 1 ; 12, i ; 20 y., 6 per cent. 

% 19S. 76. (p. 208.) ^^^^^^ —5 = 25 last t, 2 
com. diff. 
76-80. 1, 1 ; 30, 3 ; 1, 1 ; 4J, i; $100, 6 per cent. 

i 

GEOMETRICAL PROGRESSION. 

% 196. 81-90. (p. 209.) 1, 2, 4, 8, 16, 32, 64, 128, 
256 ; — 2, 6, 18, 54, 162, 486, 1458, 4874, 13122, &c 

91-110, 210, 105, 52J, 261^ 13^ ; 140, 46f, 15#, Vt> 
Iff ; &c. 
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111-180. 90, 180,-720, 1440, 2880, 5760, 11520; 
40, 120, — lOSOj 3240, 9720, 29160, 87480 ; &c 

T 108. In the formula, r will represent ratio. Then 
Izur'^-iXa. 

131-136. (page 210.) 2« X 5 = 320 ; $177,147 ; 
743008370688 grains ; (f ) » = -^^^inrzy X 9 = :prU^ ; 
319 X 1 = 531441 cts., cost of the whole. 531441 -^ 20 = 
$265.72, cost of each. 

136. (p. 211.) 38X2= 13122 last term, .^^^^^X3— 2 
z= 19682 Ans. ^~^ 

137. ^iirXi = Tjy ^ — Ti7 = %V" — 7ihr = ^fW^' 
1 — i=:f. iV¥V^~§ = 4,V# = 13Hi,Ans, 

138. Eatio = J, last term X ratio = 0. 1 — i = J* 
4-r J = 8, Aris. 

139. Ratio = i. 1 — J = |. 5 -r- f = 6f , Ans. 

140. (f)4X8=:jf X8 = W last term. Ji^x| = 

20ff , Ans. 

COMPOUND INTEREST BY SERIES. 

ir 80«. 141-144. (p. 212.) 1.055 X 10 = $12.76 ; 
$4.26; $27.66; $510.51. 

f 304:. 145-159. (p. 213.) For 3 jr., $718.93, 
$750.34, $771.78; for 7 yr., $857.34, $947.29, $1011.64; 
for 13 yr., $1116.48, $1343.74, $1518.20 ; for 5 yr. 8 mo., 
amount for 5 yr. $785,094. Int. on $785,094 for 8 mo. at 
^ per cent, $23,552. $785.094 -f $23,552 = $808.65 Ans. 
$876.81, $924.84; for 10 yr. 6 mo. 15 dy., amount for 10 
yr. $978.37. Int. on $978.37 for 6 mo. 15 dy. at 4J per 
cent., $23.85. $978.37+ $23.85 = $1002.22 Ans ; $1164.90, 
$1286.30. 

160-174. Amount of $1 at compoimd interest for 29 yr. 
at 5 per cent. = $4,116, (f 801, and Table I., p. 216.) 
Then $1000-^-4.116 (f 303. n.)=$242.95 Ans. $184.56, 
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$140.56 ; for 50 yr., $87.20, $54.29, $33.95 ; for 38 yr. 3 
mo. Amount of $1 for 38 yr. (5 per cent.) 6.3854. Int. 
on $6.3854 for 3 mo. = .0798, and 6.3854 + .0798 = $6,465, 
amount of $1 for 38 yr. 3 mo. Then 1000 -f- 6.465 = 
$154.67 Ans., $107.62, $75.14 ; for 17 yr., $436.30, $371.36, 
$316.57 ; for 11 yr. 10 mo. 24 dy., (amount of $1. for that 
time at 5 per cent. 1.7873, at 6 per cent. 2.0008, at 7 per 
cent. 2.2374.) $559.50, $499.80, $446.94. 

176-189. $300 -r- 150 = 2. (f »03. HI.) In Table 
I. we find, under 3 per cent., the nearest amount of $1. next 
less than $2, to be $1.973586, opposite 23 years. The time 
in this example will, therefore, be 23 yr., and a fraction of 
a year. $2. — $1.973586 = .026414. We are now to 
ascertain how long it will take to gain .026414. The amount 
of $1 for 24 yr., (Table I., p. 216,) is $2.032794. Deduct- 
ing from this the amount for 23 yr., (2.032794—1.973586,) 
we obtain .059208, which is the sum gained during 1 yr., 
or 12 mo. Hence, as the sum gamed in 12 months is to the 
sum for which we wish to ascertain the time, so is 12 months 
to that time. 

Thus, .059208 : 026414 : : 12 mo. : 5 mo. 11 dy., and 

23 yr. 5 mo. 11 dy. = Ans. at 3 per cent. 

(176.) Nearest amount, at 5 per cent., $1.979932, (for 
14 yr.,) $2 — $1.979932 = .020068. Amount for 15 yr., 
$2.078928. Then $2.078928 — $1.979932 = .098996. 
Hence, .098996 : .020068 : : 12 mo. : 2' mo. 13 dy., and 
14 yr. 2 mo. 13 dy. = Ans. at 5 per cent (177.) At 6 
per cent., 11 yr. 10 mo. 21 dy.; 37 yr. 1 mo. 29 dy., 22 yr. 
6 mo. 4 dy., 18 yr. 10 mo. 6 dy. ; 14yr. 5 mo. 15 dy., 8 yr. 
9 mo. 2 dy., 7 yr. 3 mo. 29 dy. ; 48 yr. 3 dy., 29 yr. 1 mo., 

24 yr. 4 mo. 5 dy. ; 6 yr. 2 mo., 3 yr. 8 mo. 24 dy., 3 yr. 
1 mo. 15 dy. 

190-194. $2297.40 -r- $400 = $5.7435, (f a03. IV.) 
In Table I., opposite 30 yr., we find $5.743491 (differing 
from the above quotient only by an unimportant fraction, 
which is disregarded) under 6 per cent. Ans* ; (191.) 
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Opposite 35 jr., in Table I., the nearest sum to the 

above quotient is $5.516015, under 5 per cent. Interest on 

$5.516015; for 9 mo. 27 dy., = .227535, and $5.516015 + 

•227535 = $5.7435. Hence the Ans. is 5 per cent. ; 
4.7.41. 

196-200. 3; 7; 4^; 6; 4; 6. 

ANNUITIES AT COMPOUND INTEREST. 

f »06« 201-210. (p. 214.) 1.0629X100 = 541.8388, 
the last term at the series, or rather the amount of the first 
payment at compound interest. Then by T 109, 541.8388 
X 1.06 = 574.349128, — 100 = 474.849128. The ratio 
less 1 = 1.06 — 1.00 = .06. Therefore 474.849128 — .06 
=$7905.82, Ans. for 30 yr.; $1318.08 ; $7363.98; $2327.60; 
$15476.20; $29033.59; $13590.42; $1888.21; $6370.58; 
$21274.35. 

211-22a $3663.90 ; $1418.625 ; $6393.05 ; $14879.68 ; 
$9710.35; $12659.57; $7970.84; $2486.53; $4961.95; 
$51342.76. 

221-230. $21561 ; $7233.53 ; $30509.78 ; $63381.04 ; 
$11265.93; $55329.32; $77196.67; $23621.85; $16000.95; 
$28089.84. 

231-240. (p. 215.) $4196.92; $7485.82; $145167.95; 
$39529.09 ; $36819.90; $31852.88; $55717.39 ; $42400.84; 
$23497.91 ; $93753.79. 

f 208. 241-250. (p. 215.) The amount of an annuity 
of $1. for 5 yr., at 5 per cent., (f 305 and Table 11. p. 217,) 
= 5.525631. Then $700X5.525631 = $3867.9417, amount 
of $700 for 5 yr., &c. Amount of $1, at compound interest, 
for 5 yr., at 5 per cent., (Table I.,) = $1.276282, and 
$3867.9417 -7- $1.276282 = $3030.64 Ans. for 5 yr. ; 
$4524.25; $5814.49; $8723.55; $4050.46; $5405.21; 
$1906.28 ; $7265.76 ; $3552.98 ; $4975.47. 

261-260. $28.41; $40.46; $21.35; $9.23; $31.68; 
$52.31 ; $34.76 ; $24.98 ; $17.53 ; $82.74. 
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261-270. $20453.38; $11776.14; $4276.82; $17324.16; 
$18351.87; $9935.66 ; $15539.60 ; $22023.73; $12618.99 ; 
$18822.53. 

271-276. $3797.79; $4126.05; $3506.88; $3956.90; 
$3648 ; $3248.28. 

277-280. $7026.31; $5018.80; $3011.28; $6524.43. 

ir 310. 281-290. (p. 219.) $3333.33 ; $7111.11 ; 
$1111^; $1388.89; $2083^; $4444^; $22222f; $666§; 
$3888f ; $2777.77. 

291-300. $5625; $11250; $6428f ; $8181 A; $5000; 
$3600; $7500; $9473.68; $10000; $4500. 

301-310. $12500; $10714f; $9375'; $8333^; $15000; 
$13636.36; $10000; $16666f ; $18750; $11538.46. 

311-320. £12500; £3750; £5625; £3125; £1250; 
£250 ; £1575 ; £475 ; £775 ; £1175. 

ir ail.. 321-330. (p. 219.) Present wcHlh rf $1 for 
8 yr. at 6 per cent. (IF 307, and Table HI., p. 218,) = 
$6.20979. This sumXlOOO = $6209.79, the value of the 
annuity at its commencement 3 years hence. Amount of 
$1 {at comp. int.) for 3 yr. (Table I.) = $1.191016, and 
$6209.79 -T- $1.191016 (IF 303. H.) = $5213.86 Ans. 
for $1000; $2606.93; $1564.16; $782.08; $1303.46; 
$881.14 ; $443.18 ; $2241.96 ; $2487.01 ; $62.57. 

331-340. (p. 220.) $2145.97 ; $1992.96 ; $1147.45 ; 
$870.30; $656.72; $285.83; $1380.16; $147.08; $1633.43; 
$2118.83. 

341-350. $300 -r- .05 (IF a©9) = $6000, value of the 
annuity at its commencement. Amount of $1. for 2 yr., 
(Table I.) = $1.1025, .and $6000 -f- $1.1025 z= $5442.18 
Ans.for2yr.; $4701.16; $4061.04: $4264.09; $2886.10; 
$3508.08; $3867.65; $5183.03; $4477.29; $2617.78. ^ 

f 313. 351-360. Present worth of $1. for 20 yr., at 
5 per cent, (Table III.,) = $12.46221. Then $40000 -r- 
$12.46221 = $3209.70 Ans. for 20 yr.; $3853.69; $3547.96; 
$2641.82; $2331.13; $2191.07; $2602.06; $2393^9; 
$2224.57 ; $5627.60. 
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861-370. Amount of f^l. for 20 yr., at 6 per cent., 
(Table H.) = $36.785592, and $20000 -7- $36.785592 = 
$543.69 Ans. for 20 yr.; $364.53; $271.59; $425.57 
$1059.20; $252.98; $129.23; $157.15; $235.84; $137.88 

871--38a $1134.09; $785.72; $601.71; $905.13 
$2117.09; $564.43; $310.43; $368.99; $529.95 ; $328.67 

f 315. 881-390. (p. 221.) 120 ; 40320 ; 3628800 
720; 362880; 39916800; 5040; 87178291200; 479001600; 
6227020800. 

891-395. 40320; 479001600; 720; 3628800; 6. 

896. 403291461126605635584000000. 

897-400. 6 ; 5040 ; 39916800 ; 40320. 



XV. MENSURATION.* 

IF 316—334. 1. (p. 224.) 27 X 40 = 1080 rods, 
or 6 A. 3 R. 

2-7. 7A. 2R. 25r.; 27 r.; 55r.; 207 r.; 23r.; 25ft. 

8. li|i=72. ^^=U. ^-^ = 114. ^^=91. 

Then 72 + 44 + 114 + 91 z= 321 r., or 2 A. 1 r. 

9. (p. 226.) 40X3.1416 = 125.6 64 r., eir c, and 40ax 
.7854 = 1256.64 sq. r., area. Then Vl256.64 = 35.45 r. the 
length of one side. 

10. 150 ~ 3.1416 = 47.747 r., diameter, and 150«^ X 
.0796 = 1 791 r., area, an d Vl791 = 42.32 r., the side. 

11. V500 -7- .7854 = 25.23 r., diameter, and then 
V500 -7- . 0796 = 79.26 r ., circumference. 

12. V215O -=- .7854 = 52.32 r., diameter, and then 
V2150-7..0796= 164.37 r., circumference. 

13. 402 = 1600, and 20^ = 400. Then 1 600 + 400 = 
2000, and V2000 = 44.72 ft., the hypothenuse. The area = 

40X20 M^^ n. 

■ g ■ =: 400 sq. ft. 

* See Appendiit, "Mensuration." 
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14, 90" = 8100, and 27^ = 729. Then 8100 — 729 = 
7371, and V737i = 85.85 ft., baa©. Area = S2X!! = 
1159 sq. ft. 

16-17. 95.39 ft., 1^1 sq. ft. ; 55.9 ft. ; 160.07 m. 

18. 2103 = 44100, and 189a — 35721. Then 44100 — 
35721 = 8379, and V8379= 91.53 ft, the height of the tree. 

19. 26Sx.3183 = 198.94Hq. in. 
80. 12^X3.1416 = 452.39 aq. ft. 

21. 2 01062400 sq. m . 

22. v'7000-^3.1416=47.203 ft,., D., and V^OOO-^-.SlSS 
= 148.296 ft., circ. 

23. 4x3.1416X40 = 602.656ft. 

24. 7X8.1416X50 = 1099.56 ft. areaofconveisurface. 
79X.7854x2:^76.9692ft^area of the two bases. Then 
1099.66 -1-76.9692= 1176.5292 ft., area ofthe whole surface. 

aa. (p. 228.) ^^ = 31.334 gall.^ 

26. 9 X 231 = 2079 cu. in., and ^2079-^ .5236 = 
15.83 in. 

ir33S-330. 27. I0=X.7854 = 78.54ia.,areaofbase, 
aBd '-^1^^ = 6.12 gaUa. 

28. 231 X 6, -1- 20 = 57.75, and V57.75 -^ .7854 = 
8.57 in. 

89. 250-e-14=17|sq.in. 

80. (p. 229.) 500-^(9ax.78g4) = 7.86in. 

31, S6« X 30 X i = 12960 cu. in. 

32. 22»X.7854 X 40 X * == 5068.448 en. in. 

83. 24aX-7854 = 452.8904, area of larger base. I8''X 
.7854 = 254.4696, area of Bma ller base. 2 54.4696 X 
452.3904 = 115119.6041, and Vll5119.6041 — 339.29. 
Then 254.4696 -|- 452.3904 = 706,86, area of the two basea. 
839.29 + 706.86 = 1046.15. Thb length, 135 ft. = 420 in., 
and ^ of 420 = 140. Hence '°*i'^'*' = 84 ft. 1309 in. 

34. 18ax.7854 = 254.4696,areaof largerbase. 12'X 
78^4 := 118.0976, area of smaller base. Then 254.4696 X 
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113.0976 = 28779.M108298. The sqiuure root of tliiB smn- 
ber = 169.6464. 2544696 + 113.0976 = 367.5672, sum 
of the area of the two bases. 169.6464+367.5672 = 

537.2136. i of 3 ft. = 12 in. Hence ^'^^" = 27.9 
galls. Ans. 
85. 231 X 2^ == 577.5 en. ia. 

36. 129X.7854X4= 452.39 in. 

37. (p. 230.) 40—30 = 10. f of 10 = 6.25. 30 + 
6.25 = 36.25, and 86.253 x 50 = 65703.1250, -J- 294 = 
223.48 gaU.* 

38. 33 — 31 = 2. |of2 = L25. 81 + 1.25 = 32.25, 
and 32.252X47 = 48882.9375, -J- 359 = 136.16 galL 

89. !2X|><3 = 230.26 tons. 

40. 1 63 X 31 X 15 J = 78321.5, -^ 95 = 824.43 tons. 

^^ 113.5 X 24^5 Xia.375 _3ggQg^^^ 

42. 586.7 tons. 

MISCELLANEOUS EXAMPLES. 

f«S«. 1-12. <p. 239.) 4-=-9 = |; iJ; «; ?; 
ii; tWV; 12.8; 15^; Iff^; 14f ; 2i^,^; 18^. 

18. 9i + 6 = 15^^, -^ 2 = 7|, the greater. 9^-7^ = 
If, the less. 

14. 14.7 = 14J, and llf + 14J = 26|, -^ 2 = 13f , ihe 
gieater. 14J — 13 J = If, the less. 

15. 27.62 = 27ff, and 9.075 = 9|| = 9^. Then 
27|| + 9^ = 36ff *, -^ 2 = IS^fy^ = 18ift, the greater. 
27f I — 18^H = 9i»f , the less. 

16-24. ix9 = A5 1«; Hi ^Hi; 58^; 45fJ; fj; 

25-27. Reverse the steps of the process. ^^^^ = 5 ; 
7«; 21f 

* See Affendix, ^^UmBonikt^^ 
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2&-30. (p. 240.) 11^ ; $4.875 ; £5 11 s. 5 d. 
81-40. 2112; 744; W96; 4800; 368; 2280; 216; 
940; 168; 48. 
41-65, 19.45, 8.05, 78.375 j 16J, If, 66| ; 5j, SJ, 3^ ; 

6ft-60. i2Jl|^=50rodB; 80r.; 850r.;175r.;17}r. 

61-70. 801b.; 1801b.; GOlb.; 901b.; 1201b.; llStlb.; 
57glb.;721b.; 961b. 

71-80. $51.01; $43,725} «61.94 ; »29.15 ; $21.86 
$36.44; $54.66; $65.69; $45.55; $38.26. 

81-90, 35A.; 35A.; 330 A.; 20A.; 50 A.; 165A. 
SO A.; 10 A.; SO A.; 263 A. 

91-100. 1.00 — .07 — .93, and $300 -J- .93 = $322.68 
$294.12 i $291,26 ; $279.07 ; $283.02 ; $297.03 ; $315.79 
$306.12 ; $307.69 ; $320. 

101-lia 23 bundles,— for $92 ; $115 ; $103.50 ; $69 
$80.50; $109.25; $368; $92; $103.50; $82,375. 

111-120. A. $55, B. $62.50, C. $32.50 ; A. $27.50, 
B. $31.25, a $16.25; $82.50, $93.75, $48.75; $110, 
$125, $65; $412.50, $468.75, $243.75 ; $13.75, $15,625 
$8,125 ; $231, $262.50, $136.60 ; $93.50, $106.25, $55.25 
$720.50, $818.75, $425.75 ; $137.50, $156.25, $81.25. 

121-18a (p. 241.) 126 bu.; 100.8 bu.; 168bn.; 90^bu. 
181^ bn.; 75fba.; 151-J bu. ; 161j^ bu. ; 141^ bu. 
20I| bn. 

131-140. Que man can do -^, and the other ^ of the 
work in a day, and botb can do t^ -{- ^, ^ ^ of it in a day. 
Then 1 (the whole work) ^^ — ^ days ; S^t ^7- '> ^ ^7- J 
3Jdy.; 4?dy.; 2?d7.; S|dy.; 63 dy.; 6 dy. ; SJdy. 

141-150. $936; $748.80; $585; $842.40; $702; 
$780; $1170; $1029.60; $655.20; $1006.20. 

151-160. '12^= 27 sq. yds, and $1.50X27 = $40^0; 
$23.62^ ; $20.25 ; $16.88 ; $27 ; $30,375 ; $36 ; $33.75 ; 
»ia; $i5.05. 

161-170. 1 day — 86400 Bee., and 1553400 -^ 86400 = 
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17^ m. ; 89(1 m. ; 880|( m. ; 1078f m. ; 20496| m. 
64725 m.; 711975 m.; 1556400 m.; 46602000 m. 
14714150 m. 

171-180. 900; 108; 100; 300; 675 j 50; 135 
45; 75; 9. 

181-190. 18; 24; BO; 27; 21; 12; 9; 14f; 20; 28 

191-20a 640; 368; 468; 536; 627; 240; 864 
312; 528; 1132. 

£01-210. 10 mUes = 52800 ft., -T- 7^ 1= 7200 ; 2880 
1296; 6120; 1440; 4680; 1260; 27^-; 180; 2736. 

211-220. (p. 242.) 2 cwt 3 qr. 14 lb,X 18 = 51.75 cwt. 
X*6 = $310.50; $258.75; f^U; $336.37 J; $375.19 
$284,625 ; $252.28 ; $465.75 ; $207 ; $345. 

221-280. $1250; $2250; $900; $703,125; $3000 
$937.50; $703,125; $750; $1406.25; $45000. 

281-240. '-^ = 74J ft ; 31 J ft. ; 63.225 ft. ; 65 J ft;. 

23tV ft. ; 63^ ft. ; 67 J ft. ; 61^*^ ft. ; 75 ft. ; 105 ft. 

241-250. $365 ; $182.50 ; $292 ; $219 ; $438 ; $456.25 
$410.63 ; $387.81 ; $228,125 ; $273.75. 

251-260. $337.50; $312; $157.50; $480; $350 
$75; $612.50; $253,125; $720; $253,125. 

261-270. 33 yd.; 44 yd.; 16 J yd. ; 27^ yd.; 11yd. 
22 yd. ; 25 yd. ; 10 yd. ; 20 yd. ; 8 yd. 

271-280, $185 + $14 + $7.50 -f $6. = $212.50, whole 
cost Then, ^^^i:^ ^ $4,75 . $4.375 ; $4.85 ; $4.49 ; 

$4.45 ; $4.50 ; $4.63 ; $4.44 ; $5.00 ; $5.25. 

9fX5 48X5X5 
281-290. — — T>or g ^ ^ = $60; $15; $120; 

$36; $90; $164; $10; $34.50; $132; $75.60. 

291-300. $15 ; $5.25 ; $14.25 ; $2,625 ; $7.50 ; $3.75 ; 
$1,875 ; $6.56 ; $5,625 ; $4.35. 

301-310. 2; 8; 3; 5; 20; 1; 6; 12; 10; 11. 

311-320. $0.50; 25ct,; 37^ct.; 44ct.; 40ct.; 75ct; 
64ct; 29 ct.; 46f ; 62^ct 

821-^180. (p. 243.) 2.875 ewt 3: 622 poonds, X 4^et. 
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= 1(14.49; $16.10; 4(9.66; $12.88; 4(10.46; 4(12.08; 
•8.05; $15.70; $17.31; $11.27. 

331--340. 24 X i = 20 oz. ; 24 X iM = l^i oz., &c. 
16 oz. ; 32 oz., 26f oz. ; 27f oz., 22f oz. ; 26f oz., 22$ oz. ; 
21 j oz., 17J oz. 

d41--350. 3 square feet = 3 X 144 = 432 square inches, 
and 432 -r- 13^ = 32 inches, or 2f feet ; lOf ft. ; IJ ft. ; 
6f ft.; 3ift.; 5 ft; 13^ ft.; 6|ft.; IJft;.; Ifft. 

361-360. 21$ lb.; 56^ lb. ; 8$ lb.; 32^ lb.; 43^ lb.; 
lOS^lb.; 16^ lb.; 11$ lb.; 17^ lb. ; 86|lb. 

361-370. $68.75; $192.50; $4620; $1232; $40; 
$10.31^ ; $880 ; $5.50 ; $66 ; $990. 

371--380. 3ii mHes, X 4 = 15^^ miles, = 82720 feet, 
-7-2^ = 33088; 24816; 57904; 6204; 7445; 10754; 
20680; 4136; 6204; 82720. 

381--390. The number + $ of itself = $ of itself, and 180 
-^i = 135; 90; 73^; 24; 3|; 1$; 63| ; 30; 20^; 24f 

391-400. The number -j- ^ + J of itself = ff of itself. 
Then 28 — 9 = 19, -T-i| = 12; 120; 36; 96; 24; 240 
6 ; 8 ; 3 ; 480. 

401-410. 100; 150; 460; 200; 360; 90; 120; 9 
8; 40, 

411-420. $0.01 ; $0.02 ; 6 ct. ; 13 ct ; 22 ct. ; 6^ ct. 
19 J ct. ; .285 ; 4$ ct. ; .0575. 

421-430. $0.001 ; $0.002 ; .003 ; .004 ; .0005 ; $ miU. 
l$mill.; 3imilL; 4$milL; .001833+. 

431-440. In one hour the minute hand passes over 12 
spaces of the dial, or its entire circumference, and in the 
same time the hour hand passes oyer 1 space ; consequently 
the minute hand gains 11 spaces in one hour. As it must 
gain 12 spaces, or the whole circuit, in order to overtake it, 
the following statement will give the required time : — 

11 spaces : 12 spaces : : 1 hour : 1 h. 5 min. 27-]^ sec, 
Cfr 5 minutes, 27^^ seconds past one o'clock, Ans. Again, 
1 hour, = 60 m., — 11 (spaces) =: 5^ m., the time neces- 
sary for the minute hand to gain 1 space upon the hour hand. 
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Hence, 5^ m. multiplied by the number representing any 
hour, wiU give the time when the hands will next be together 
after that hour. Thus, between 3 and 4, 5^X3 = 1&]^ m., 
or 16 m. 21^ sec past 3 ; 38 m. lO^f sec. past 7, or 21 m. 
49^ sec. before 8 ; 10 m. 54^ sec. past 2 ; 27 m. 1 6^ sec past 
5 ; 32 m. 43^ sec. past 6 ; 49 m. 5^ sec. past 9 ; 43 m. 38^ 
sec. past 8 ; 21 m. 49yV s^* P^^ ^9 54 m. 32^ sec. past 10. 

441-450. (See f 313.) Present worth of «1 for 10 
yr.; (Table HI. p. 218.) «7.36009. Then $40000000 -f- 
$7.36009 = 5434716 ; $3584834 ; $2871689 ; $2537772 ; 
$21817507.46; $3817792.06; $2658460.88; $29059567.03; 
$2588020.18; $4118510.13. 

461. $300 -f- .06 (T 309) = $5000, the value of the 
property. Present worth of $1 for 20 yr., at 6 per cent. 
(Table ni.) = $11.46992, and $5000 -r- $11.46992 = 
$435.92 Ans. 

452-464. 13i yd. ; 7^ yd. ; 19^?^ yd. 

466-467. $190.625 ; $167.75 ; $160,125. 

468-460. 15?^ = $311.11; $198.57; $823.53. 

461-463. $393.75 ; $46.82 ; $7.41. 

464-466. $447.75 ; $397.75 ; $322.75. 

467-469. £1 ls.3fd.; £8 18s. 3d.; £26 8s. ll^d. 

470-472. "TH^ ; -Jf^ ; rft"* 

473-476. 87f f lb. ; 127^ lb. ; 268|-f lb. 

476-478. H. A ; uh m ; *m, im- 

479-481. $700 ; $2450 ; $919.52. 

482-484. 13 ct.; 12^ ct; llf ct 

486-487. (p. 245.) $31.41 ; $45.96 ; $3.68. 

488-490. 5 8. 6d. = £.275. Then ^^^^iyrsx-wxMQ 

= $671.12; $655.87; $669.60. 
491-493. $529.81 ; $320.91 ; $443.43. 
494-496. 100 -r- 2J = 36. V36 = 6 ; 9 ; 42. 

497-499. i^-><exio^25;8;8. 

600-602. $1242.50 — $875 = $367.50. Int. of $875 
for 5 yr. 3 mo., at 1 per cent., = 45.9375, and $367.50 -r 
45.9375 = 8 per cent.; 9; 16^^ 
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6Q5-fi05i At to per cent loes, the ehoea seQ ftt 80 per 
cent. <^ tbe cost ; Tbereae thej' ehould sell at 120 per cent. 
Then ^ X 75 = J1.126 ; »1.40f ; .62^. 

S0e-«08. ISO; 5040; S9916800. 

609-611. 911.62; »11.14; 918.07. 

618-614. ^h;^^;^^. 

616-517. 93000,92000 ; $2177.42, 92822.58 ; 93395.03, 
$1604.94, 

618-68a £9^; £49 9 a. »id.; £17 10 8.6 d. 

£10 148.7Jd.; £414a.8id.; £87B.3|d. 
AfiBume 1 lb. at 9.50 and 2 lb. at 9-75. Excees 
SQct Add2Ib. at .50, = 3 lb. at .50 and 2 lb. at .75; 1 at 
50 ct, and 4 at 75 ct. ; 1 lb. of each. 

687-529. 91.00 — .12^ = .87^, and 9641.60 -H .87| 
= 9733.14 ( 9769.80 ; $855.33. 

530-632. (p. 246.) $13.18 ; $12.08; $15.37. 

633-636. $2556.82 ; $2483.44 ; 2414.16. 

686-638. 29X8X53; 6X7X11«; 17X19'X29. 

539-541. 7821 ; 31442.4 ; 535680. 

542-644. J + i = t- 1— t = i, and 83-^i = 52; 
103 J; 177. 

546-647. £116 7s.6d.;£11612a. 9d.; £11415a.9|<l. 

648-660. A. $1666f, B. $2000, C. $1333^; A. $2500, 
B. $3000, C. $2000 ; A. $1193.33, B. $1432, C $954.67. 

661-663. Asecme 4 lb. at 62^ cL, and 3 lb. at 91- £z- 
C8sa 93.00. Add 40 lb. at 62^ ct, =l 44 lb. at 62^ cL, and 3 
at 91-; assume 101b. each, &;c, = 101b. at 62^ cL, and 10^ 
lb. at 91. ; 10 at 62} cL, and 104} at 91- 

564-566. 108} ; 81^ ; 72}. 

667-669. 93642.09 (IT 907.) ; 93319.76; $4959.95. 

660-662. $116,875 the whole gain; $1,375 the gun 
per yard ; 39f per cent. 

663-566. lh.20m. = (Ii. The first pipe filk }, and 
the other J, of the ciatem in 1 hour ; and both together J 
+ h=ii of it 2^ h. = f h. The diachai^g pipe will 
'imply 1-j-J — 4 of it m 1 hour. Hence 13 — t = Ji» 
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the portion of the dstem filled at the expiration of 1 hoar. 
Then, 1 (the whole cistern) -^ff = ljf h. ; ^ h.; ajV h* 

666-568. (p. 247.) 250 ; 625 ; 100. 

669-*671. Assume 1 lb. alloy. Deficiency $15.50. Take 
15J^ oz., or fj lb. less, &c. = J oz. ; ^ oz. ; 2^ oz. 

572-574. A., B., and C. can do, respectively, in 1 day, 
i, ^ and i of the work, in all fj. Then I-t-U = IJf dy. ; 
2|dy.;ljdy. * 

575-577. Comparing the second and third shares with 
the first, the second is equal to ^ -7- ^ = t of the first, and 
thethird=:i-T-A = iJofit. l-|-i + if = fj. Hence 
$600-r-fJ=8l94fi?, 1st share. | of 1st =$162^, 2d, 
and^l of 1st := $243^, 3d ; $284.11, $236J6, 9355.14; 
9309.40, $257.84, $386.76. 

578-580. In the first place, $375 must be expended to 
build the wall, and then such an additional suni as shall yield, 
in 15 yr., at 6 per cent,, a compound interest of $375, leaving 
the principal unchanged. By Table I., p. 216, we find the 
compound interest of $1 for 15 yr., at 6 per cent, to be 
($2.396558— $1, the principal,) $1.396558. Then, $375 
-7- $1.396558 (see IT SIS, note, &c.,) = $268.52, the sum to 
be invested to provide for the rebuilding of the wall. Adding 
the original cost of the wall, $375 4- $268.52 = $643.52, 
the whole investment at 6 per cent ; at 7 per cent., $588.18 $ 
at 5 per cent, $722.57. 

681-583i 2 h. 21 min. 8 sec ; 36 min. 52 sec. ; 1 h. 
54niin. 44 sec 

584-586. 60; 61; 62. 

587. It must be borne in mind, that from each end of 
the shorter sides, the thickness of the wall must be deducted. 
The thickness = 1^ feet , and 110 ft (the length of the 
shorter side) — 1 J ft X 2 = 107 ft Then 153§ ft X 8 ft. X 
liftX2 (2 walls) = 3688 cubic feet, the contents of the 
longer sides; and 107 ft.X8axiJft.X2 = 2568cuhicfeet, 
contents of the shorter sides. 3688 + 2568 = 6256 en. ft., 
the content^ of the wbote wall, The contents of one brick 
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= 8X4X2 = 64 cu. inches, and 1728 in. (1 cu. ft.) -^ 64 
= 27y number of bricks occapjing 1 cubic foot Hence 
6256 X 27 = 168912, Ans. 

688-59a $4194.304; 23.32 ft. ; A. $150, B. $100, 
C. $50. 

691. (p. 248.) €^2i^><i:!? = $1090, price paid for the 
stock, and $1090 + $50 = $1140, the whole cost of the stock. 
85 per cent of $1500= $1275, the price for which the 
stock was sold, and $1275 — $1140 = $135, the gain, Ans. 

692. Had he labored the whole time, he would have 
received $1.75X40 = $70. Then $70 — 45 = $25, his 
whole loss. Now, every idle day occasioned him a loss of 
$2.50, that is, his wages $1.75, and his board $0.75. Hence 
$25 -T- 2.50 = 10, the number of days he was idle. He 
worked 30 days. 

593-594. 180 apples, at 2 for a cent, cost 90 ct, and 
180, at 3 for a cent, cost 60 ct, the whole, 180 + 180 = 
360, cost .90 + .60 = $1.50. Then 360, at f ct. each, cost 
$1.44, and $1.50— $1.44= 6 ct lost, Ans. ; 2250 men. 

696-597i 1 — - ^ =: f . After ^ were spent, f remained. 
Then, ^ of i = f, and £820 -r-f = £1913 6s. 8d.,- $1920; 
150 men. 

698. The shares of A. and B. are compared with C.'s 
share. If, therefore, G. has 1 share, A. will have a like 
share -f- $240, and B. will have $190 less than such a 
share ; in aU 3 shares + $50. Then *^7^° = $650, C.'s 
share, &c., A. $890, B. $460. 

599. Joffof li = t,andl^t = f. Then(J)=ff 

.-•>• ■^'fst ^**^is. 

600. i off ofA = ^, the part sold. A — ^ = ^. 
the part left. Then ^^ of $6000 = $925, its value. 

601. (p. 249.) 95000000 mUes = 501600000000 feet, 
-4- 1500 = 334400000 seconds, = 10 yr. 7 mo.* 8 dy. 8 h. 
53 m. 20 sec Within 10 years, succeeding 1849, there will 
occur two leap years, viz., 1852 and 1856. Consequently, 
1 day for each of those years must be deducted from the 

^ 220 dy. = the first 7 mo. of the yr. and 8 dy. 
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days above, = 6 dy. TOien 10 yr. 7 mo. 6 dy. 8 h. 53 m. 20 
sec, added to 1849 yr. 12 h., (« noon ") = A. D. 1859, Aug. 
7, at 8 o'clock, 53 m. 20 sec, P. M., or evening. 

602-603. 495, 360, 385 ; in 11 months. 

604. In 293 days from April 3, 1848, = Jan. 21, 1849. 

605-606. $0.75 ; in 168 days. 

607. A. having lost j- of his stock, has f left. B. having 
double that amount, has f . Consequently, he has increased 
it f , or i. $500 -7- J = $1000 Ans. 

608. 250 men can be supported, and 550 men must leave. 
609-611. 33^ per cent. ; $859.18 ; $39.50. 

612. 2.53 =: 15.625. This number raised to the second 
power = 244.140625, Ans. 

613. (p. 250.) (See f ISS. 291--300, &c) £1 N. Eng. 
= (in Pa. currency,) -^ ■^ 4 = f. Then f of 10 s. 6 d. = 
13 s. l|-d., Ans. 

614-615. 27; 32 feet. 

mil 36 X 127.5 X 7 X laS X 11 X 910 X 7.4 XlO — 7in Ana 

^^^* 61 X 140 X 11 X 33.75 X 10.5 X 15.6 — * ^V^AUB. 

617. By Fellowship, gain is proportioned to stock rnidH' 
plied by time. Beversing this rule, stocks must be propor- 
tioned to gain divided by time. Dividing each partner's 
number representing his proportion of the gain by the num- 
ber expressing his time, we have f , f , and ^. $549 divided 
in the proportion of those fractions, gjlves, for A. $195, B. 
$234, C. $120. 

618. C.'s gain being j- of the whole gain, he must have 
contributed i of the stock, that is j- as much as A. and B. 
together. Then ^*^^^^^ = $2500, what C. contributed. 
A's gain was $600. 

61&-620. 40 days ; $150 is 75 per cent, of the cost, 
which, therefore, was $200. As I expected to gain 15 per 
cent., my loss was 1.15 — .75 = 40 per cent., and .40 of 
$200 = $80, the whole loss.^ 

621-622. 320 times; Vl22 + 62 = 13.4 feet. 
* 623. Let A.'s share be represented by 1. Then ^ = 
C.% and 1 -f- •^ — 10 acres =:B.'0. The sum of the whole 
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=:2Tfiy fiWeft— 10 iKtfes, Thett 1500— 10 *^ 2^=68011 
acred^ A.'[» 8liat>6; ^o.^ B.'d 745 acres, C's 174r|% Acres. 

624. i+A+i-f i=t^ Hence $1000 was A of the 
estate, and $8000 == the whdle^ A«'s =:t: $1600, B.'s $2400, 
C/s $3000, and D/s $1000. 

625. (p. 251.) 1 X $1.00 ^ $1*00, and |X.75 = .50j find 
} of f X *50 = .25. Heiice $1.00 + .50^^ .25 = $1.75, the 
dsalj wagee of three, (one of each kind.) Then $42 -r $1.75 
= 24 at $1.00, &c, 16 at .75, and 12 at .50. 

626. 1 aci^ii:: 160 sq. tods,-^.7854(ir «I»):^ 203.7178, 
nearly. And ^203.7178 =: 14.28 rods, flie diameter of the 
field. J of 14.28 r. = 7.14 rods (nearly), the length of the 
rope. 

627. They used |, or If, loares each. fienc6 A. fur- 
nished to C. ^ of a loaf, and B. fomkhed to him If, or (, 
loaves. The money, 10 cents, must be divided in the ratio 
of those fractions, that is of 1 to 4, ±= 2 ct. for A., and 
8 ct. foif B. 

629. 2500X12 = 80000. Siim of the pi^ducts of the 

payments by tbeir tmi6s = 5800. Tthen ^;;;^"" == I7f 
mo., Ans. 

629. At $5.25 per yard, the cloth is s6ld at 105 per cent 
of its prime cost, $525 -J- $1.05 =± $5.00. But as the 
measure is ^ short, $5.00 must be f of the cost. Hence 
$5.00 -r t = $3.75 Ans. 

630. B., having gained 50 per cent., has 150 per cent, 
of his briginal capital. A., after losings has f ^ much as 
B., that is, § of 150 per cent. = 100 per cent of B.'s origi- 
nal capitaL A. has, therefore, in losing $2000, lost j- his 
stock, (having had twice as much as B. at the commence- 
ment,) which must have been $4000, and B.*s $2000. 

631. 22 yd. — 17 yd. = 5 jd. By cutting off 5 yd. 
more &om one piece than from the other, the former is made 
i shorter than the latter. Hence 5 yd. is ^ of what was 
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left after cutting off 17 yd. 5 yd. X 4 = 20 yd., + 17 yd. 
= 37 yd., the original length. 

632i 2519, that is, 1 less than the least common multiple. 

633. 17 j^ miles -7- 5=: 3 j- m., A.'s rate per hour, and 
8 -^ 3 = 2f m., B.> rate per hour. 3^ m.X2 = 7 m., and 
81 — 7 == 74 m., the distance between A. and B. when B. 
starts and after A. has travelled 7 miles. 3 j^ m. -f- 2§ m. = 
6^m. Then, 

6^ : 3 J : : 74 : 42, + 7 = 49 ndles, A-'s distance. 
6^ : 2$ : : 74 : 32 miles, B.'s distance. 

Or thus, 3^ m. + 2f m. = 6^ m., and 74 m. •— 6^ = 12 hours, 
the time they will travel after B. sets out. Then 3^X12 
= 42, + 7 = 49 m., A.'s distance ; and 2f X12 = 32, B.'s 
distance, &c., as before. 

H* 
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Th£ Afferent sec^ons' dt the Appendbt a^ referred to, 
tdider t&eir appropriate heads, in the body of the Key. 

COMPOUND INTEREST. 
[S^ £Er, ]^ag^ 4^.} 

Cottipotmd Interest may be et>Bd|mted %j mtddpl^ng the 
principtf]! hy the crrndtoU e# $1 fi>r 1 yedi*, or fi>r the time for 
which ii^erest ul to be reck^med, mobrng t&e prodmt liie 
ttext pr&eipa^ to be Mtdtiplied as bef<»«9 &c* Thus : 

1. Eequired the compound interest of $500 for 4 y^ . atr' 
5 per cent See Arithmetic, p. 145, Ex. 316. 
Amount of $1 for 1 year = 1.05, the multiplier. 

$500 FrindpaL 
1.05 



2500 
500 




625.00 
1.05 


Amount for 1 yr. 


2625 
525 




551.25 
1.05 


Amount for 2 yr. 


275625 
55125 




578.8125 
1.05 


Amount for 3 yr. 


289405 
57881 




607.7505 
500. 
♦107.75 


Amount for 4 yr. 
Deduct the prindpaL 
Comp. interest for 4yr., Ans. 
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2, What would be the amotmt o^ $160 at 6 p^r cent 
oompbiuid interest, payable quarterly, the interest having 
remained unpaid from Sept. 1, 1851, to Dec. 15, 1852 ? 

The time from Sept. 1, 1851, to Dec. 13, 1852 = 1 yr. 2 
mo. 12 dy. Kate for 3 mo. = .015, and the amount of $1, 
or muU^lieTf = 1.015. The multiplier for 2 mo. 12 dy. = 
1.012. Ans. $171.85. 

BANK DlSCOTOfT. 

[See page 48.J 

It is often necessary to ascertain for what amount a bank 
note must be given in order to obtain a specified sum of 
money. For example : — 

I wish to obtain, from a Bank, $1000 for 3 months. For 
what amount must the note be given, the rate of discount 
being 6 per cent. ? 

The bank discount (interest) of $1 for S mo.* (93 days) 
= ll!^i? = .0155, and $1.00 — .0155 = $0.9845, the 
present worth of $1.00 for 3 mo. Therefore to obtain 
$0.9845, a note must be given for $1.00. Hence $1000 -s- 
.9845 = $1015.74, Ans., or the sum for which the note must 
be given to obtain $1000 for 3 months. 

Proof. ^^^^^^= $15.74, the bank discount on the note. 
Deducting this discount from the face of the note, we obtain 
$1015.74 — $15.74 = $1000, as before, the sum to be obtained. 

Hence we may derive the following 

RtTLE.-— 2>iwcfe the sum to he obtained t^ tAe present worth 
of $1 for the given time andrcUe^ at bank discount Hie qttotient 
wiU he the face of the note. 

Excmtphs. 

1. For what sum must a note be giteh in order to obtain 
from a bank, at 6 per cent, discount, $8000 for 6 months ? 
" Ans. $8251.68. 

* It must be recollected that 3 days (days of grace) must be 
added to the time specified in the note. 
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2i What will be the face of a bank note, <m which 
6450 is taken out for 1 mo. ? Ans. $452.49. 

3i A drover disposed of a lot of cattle, for ready money, 
for $23^750, and after making purchases for cash, amounting 
to $1300, he went to the bank and took up a note, on which 
he had previously received $8000 for 3 months. After 
reserving $230 for personal expenses, he made a purchase 
of merchandise amounting to $20,000, for which he paid 
the remainder of his money and obtained the balance from 
the bank for 6 months. For what amount was his note 
drawn? Ans. $6091.75. 

4i Find the amounts for which notes must be given, re- 
spectively, to obtain the following smns for the times specified. 
$400 for 3 months. Ans. $406.30. 

$2000 for 6 months. Ans. $2062.92. 

$600 for 2 months. Ans. $606.37. 

$100 for 4 months. Ans. $102.09. 

5i A gentleman has a note in a bank, on which he 
received $575 for 3 mo. at 4 per cent, discount ; and in 
order' to take up the note, he goes to another bank and 
obtains the money for 6 months at 6 per cent For what 
amount was the last named note given ? Ans. $599.28. 

DUODECIMALS. 

[See page 67.] 

The following examples are inserted for the purpose of 
giving the pupil some additional exercises in operations in 
Duodecimals, and especially in the practical application of 
the rule in its most common uses. 

1. Required the contents of a load of wood 9 ft. 6 in. long, 
4 ft. wide, and 4 ft. high. Ans. 152 cu. ft., = l-^^ cords. 

2i What are the contents, in cubic feet, cord feet, and 
cords, of a pile of wood 18 ft. 6 in. long, 4 ft wide, and 5 ft. 
6 in. high ? And what is its value at $4.50 per cord ? Ans. 
407 cu. ft. ; 25^ cd. ft. ; 3^^ cords. Whole value, $14.31. 



BANK DISCOUNT.— DITODECIMALS. flg 

3i Bequired the contents of a stock of 12 boards, each 14fl. 
6 in. long, and 13 in. wide at one end and 7 in. at the other. 

Ans. 145 sq. ft. 

4. Calculate the separate, and the whole, contents of 4 
loads of wood of the following dimensions : — 

8 ft. long, 5 fit. 3 in. high, and 4 ft. wide. Ans. 1^ cords. 
12 ft. " 4 ft. « and 4 ft. 2 in. " Ans. l^cor<^. 

9Vt « 3 ft. 4 in. " and 3 ft. 6 in. « Ans. 6^^ cd. ft. 
16 ft. <' 3 ft. " and 3 ft. 6 in. « Ans. l-j^ cords. 

Whole contents, 5 cords, 1 cu. ft. 

5. What is the number of square yds. of plastering in a 
room of the following dimensions, and how many rolls of 
paper, 9 yd. long and 2 feet wide, would be required to hang 
the walls ? 15 ft. 6 in. long, 14 ft. wide, and 10 ft. high. 
The room contains 4 windows, each 3 ft. 6 in. by 5 ft. 8 in. ; 

2 doors, each 6 ft. 4 in. by 2 ft. 6 in. ; one fireplace, 3 ft. by 

3 ft;. 6 in*, and a mopboard 8 in* wide, extending around the 

room. ^^ ^ . 

VpercUi(m. 

15 ft. 6 in. X 14 ft. = 217 ft., sq. contents of ceiling. 

15 ft 6 in. X 10 ft. X 2 = 310 ft;., « <« of side waUs. 

14 ft. X 10 ft.X 2 = 280ft., ^ « of end walls. 

807 ft. whole contents. 

3 ft. 6 in.x5 ft. 8in.X4=79 4' contents of windows. 

6 ft. 4in.X2 ft. 6 in.X2= 31 8' « of doors. 

3 ft. X3 ft. 6 in. z= 10 6' « of fireplace. 
50 ft. 6 in.* X 8 in. = 33 8^ " of mopboard. 

155 2' whole contents to be de- 
ducted. Then 807 ft.— 155 2'= 651 10', ~ 9 (sq. ft.) = 
72§} sq. yd. of plastering. 

Then 651 10' (the whole clear contents) — 217 ft. (the 
contents of the ceiling) = 434 10^, = 48^ sq. yd., contents 
of the walls to be hung with paper. 

1 roll of paper = 9X3X2 = 54 sq. ft, = 6 sq. yd. Then 
48-^ sq. yd. -r- 6 = 8^^ roDs of paper. 

* Length of the mopboard, after deducting the width of the 
fireplace and doors. 
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MENSURATION OF BOARDS AND TIMBER. 

Measurers of lumber usually bave^ for tbe purpose of 
abbreviating their computations, short practical rules, which 
are too numerous to introduce into an elementary treatise on 
arithmetic, and which vary so much in different localities 
that they are better learned by practice than otherwise. 
The following are of quite general use : — 

Measurement of Boabds. 

'RxHaT^.'-^MuUiply the length in feet hythe width in inches, 
and divide the prodttct hy 12. The quotient wiU he the contents 
in feet. 

JSxamples. ' 

1. Required the contents of a board 16 ft. long and 8 in. 
wide. Ans. lOf ft. 

2i What will be the contents of a board 22 ft. long and 
17 in. wide ? 28 ft. long and 22 in. wide ? 10 ft. long and 
8 in. wide ? Ans. 31^ ft., 51^ ft., ^ ft. 

Board Measure of Timber, Joist, &c. 

Rule. — Multiply together the width and depth in inches, 
cmd thai product hy the length in feet, and divide the last 
product hy 12. The quotient will he the contents in square 
fset. 

Examples, 

? 1, What is the board measure of a plank 30 ft. long, 18 in. 
wide, and 3 in. thick ? Ans. 135 ft. 

' 2, Required the contents of a piece of yast 1 6 ft. in length, 
4 in. wide, and 4^ in. deep. Ans. 24 ft. 

3, What is the number of square feet m a stick of timber 
42 ft. long, 10 in. wide, and 1 6 in. deep ? Ans. 560 ft 
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MENSURATION. 

[See pages 77 anA 79.] 

It is often a matter of complaint among pupils that the 
rules given for the operation of examples in Mensuration 
are arbitrary, and carry along with them no explanation of 
the principles upon which they are based. This must, of 
course, be the case, to a considerable extent, so long as the 
rules are prepared for those unacquainted with the higher 
branches of mathematics, upon which the demonstration of 
those rules depends. There are some of them, however, 
that will admit of a partial explanation, and it must be left 
to the teacher's judgment to decide when this explanation is 
necessary, and to what extent it can be appreciated. The 
rule for gauging casks, given on page 230 of the arithmetic, 
may be taken as an example. 

Explanation. — It is found that in bodies shaped like 
ordinary casks, if to the smaller diameter about jive eights 
of the difference of the two diameters be added, the sum 
will be the mean diameter. The cask then becomes a 
cyHnder. Now, by f 335 and f 319, the 

(Diameter) ^ X«7854 X the length (in inches) = the solid 
contents of the cylinder, in cubic inches, which may be re- 
duced to gallons by dividing by the number of inches in a 
gallon, viz., 231 for wine or common liquid measure, and 
282 for ale or beer measure. Then, — 

(Diameter) 2 X. 7854 X length ^ ^ . 
^ 231 ^^ number of wme galL 

The decimal .7854 is contained in 231 (inches) 294 times, 
and may be cancelled thus : — 

(Diameter) 3 X^78^ X length, ^^ (Diameter) a X length _ 

X.'Te#4X294 294 "" 

contents in galls., &c. The formula for beer measure may 

be found in a similar manner. (See page 79, Ex. 37, &c.) 

Ein> OF THE Key. 



